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The first company in the Common¬ 
wealth to manufacture sound and 
television broadcasting equipment 
is still leading in this field. 


The BTM-2J is a medium fre¬ 
quency broadcast transmitter avail¬ 
able in two versions; one with an 
output of 2 kW and the other switch- 
able to either an output of 2 or 1 
kW. The transmitter is suitable for 
remote, unattended operation, if 
required. 

o 


AWA manufacture or stock a full range 
sound and television broadcast equipment 
and sound transmitters up to an output of * 100 kW. 
AWA also offer a consulting ^service to advise on 
all aspects of modern sound and television broad¬ 
casting techniques. 


AWA engineers will advise on station planning, site 
location and radiating systems to give specific 
directional radiation patterns. 
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°The BTM-P5 medium frequency 
broadcast transmitter has a power 
output of 500 watts and is suitable 
for unattended remote operation, if 
required. 
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A QUARTER-CENTURY 

VKHTH this issue, “Radio, Television and 
* * Hobbies” celebrates its twenty-fifth anni¬ 
versary as a self-contained technical monthly 
magazine. Prior to that, and dating as far back 
as August, 1922, technical interests had shared 
the pages of the old “Wireless Weekly” with 
program notes and quite untechnical stories about 
broadcasting and station personalities. 

With little to guide them and with war clouds 
darkening on the horizon, editors A. G. Hull and 
the late John Moyle faced a real problem in 
selecting a format for a new magazine, which 
would find the necessary reader acceptance. They 
played it safe, in the early issues, with a coverage 
which included technical radio, popular science, 
assorted hobbies, model aircraft, photography and 
even magic. 

However, while there were undoubtedly many who appreciated the 
early diversity of subject matter, it soon became clear that the real interest 
was concentrated on the ever-expanding field of radio. Consequently, 
through the years, there has been a deliberate and progressive orientation 
of the content in this direction. 

Nowadays, the magazine still contains a proportion of popular science 
reading and a strong do-it-yourself bias, but centred almost entirely on 
space-age electronics. In one sense, our interests have narrowed; in another, 
they have broadened and will continue to broaden with the chosen field 
of coverage. 

The progress in all aspects of electronics has indeed been fantastic 
since 1939. Radio receivers have shrunk to pocket size, but multiplied 
in numbers, in Australia, to almost 8 million; television has developed 
from a pipe dream to the dominant form of entertainment; 78 r.p.m. 
records have been supplanted by hi-fi stereo records and multi-track magnetic 
systems; industrial and medical electronics have developed in their own 
right; radio navigation and electronic computing have become matters of 
everyday application; space control and communication has turned from 
fiction to fact. Nor is there any sign of development “rounding off.” 

As we face the future, our concern is not with any threatened shortage 
of material or lack of interest. It is with the growing problem of providing 
effective “communication” between our readers and the frontiers of elec¬ 
tronic development. Inherent in this is the challenge to perception, clarity 
and accuracy. 
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very low temperatures is fun¬ 
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Ho, 106 "New Look" case and engraved label 

This outstanding design is the result of a combination 
of Unit No. 4 Amplifier and Program Source No, 2 
Amplifier. The Instrol dial assembly used in both 106 
and 107 incorporates the main call signs from all States 
plus Kilocycles. The “New Look” case features a smart, 
glossy, smooth hood with rounded corners. The body 
of the case is the latest baked wrinkle finish. 


Price: 

Complete Kit of Parts. £50/10/- 

Built and Tested. £60/18/- 


(Deduct £3 if outside case not required.) 

If required in “Standard” case with anodised label, 
deduct £2/5/-. 


INSTROL- 


PAYMASTER 


NOS. 106 AND 107 COMBINED 
STEREOPHONIC AMPLIFIER-TUNERS 


SPECIAL PARTS AVAILABLE SEPARATELY 


No. 107 with "Standard" case and anodised label 


“New Look" Box, chassis, panel and brackets £6 0 0 

(Postage 8/ extra) 

Standard Box, chassis, panel and brackets . . £4 12 0 

(Postage 8/- extra) 

De Luxe Etched Label (gold/black letters) .. £2 5 0 

(Postage 1/- extra) 

Anodised Label (gold/black letters). £1 8 0 

(Postage 1/- extra) 

Set of 6 brown/gold knobs. £1 0 0 

(Postage 1/- extra) 

Complete dial kit, including glass, assembly 

instructions, back plate, etc. £1 15 0 

(Postage 3/- extra) 


The latest Playmaster design, which is virtually a com* 
bination of Unit No. 3 Amplifier and Program Source 


No. 2 Tuner. 

Price: 

Complete kit of parts.£40 18 0 

Built and tested.£51 5 0 

Extra for “New Look” case and engraved 

label. £2 5 0 

Extra for 2 Magnavox Electrostatic 
Tweeters with associated parts (not 
fiex). £5 18 0 


(For cabinet mounting, deduct £2 if ouside case not 
required.) 



A Complete range of 

INSTROL - PLAYMASTER 


THE INSTROL-PLAYMASTER 
PROGRAM SOURCE No. 2 TUNER 

Price: Kit of Parts.. . .£16/18/0. 

Built and tested. £26/0/0. 

THE INSTROLPLAYMASTER 
UNIT No. 4 STEREO AMPLIFIER 

Price: Kit of Parts. ..£36/10/0. 
Built and tested.£46/18/0. 


HI-FI STEREO EQUIPMENT 



Instrol-Playmaster offers you a complete 
range of highest quality audio equipment to 
the original “R. TV and H.” designs. Austra¬ 
lian designed, Australian made, guaranteed and 
lifetime serviced. Available custom built and 
tested, or in kit form ready to build yourself. 
Write, phone or call for free catalogue. 


EVERYTHING FOR THE HI-FI ENTHUSIAST 

__• _;_•_• v:-V-r 



AKG STEREO 
HEADPHONES 

Amazing, feather 
light (only 4oz). 
May be worn 
comfortably for 
hours. Frequ’ Resp’ 30 to 20,000 
c.p.s. flat, with total harmonic dis¬ 
tortion less than \% Will suit any 
type of amplifier. 

£9/18/6 (plus 5/- postage). 


TECHNICAL BOOKS by HOWARD W. SAMS 

Favourably reviewed by *‘R. TV' & H.”—these World famous books now 
readily available. Of tremendous interest to hobbists, technicians, students. 
There is a wide range of titles covering all electronic subjects. 

Horizontal Sweep Circuits. 
Vertical Sweep Circuits. 

Sync Circuits. 

All 128pp. 23/ each. 

“TV Servicing Guide” — (132pp. 
23/). 

“Tape Recorders—How They 
Work” — (178pp. 32 ). 

Send for free illustrated catalogue. 


“Hi-fi Stareo Handbook” — 
(288pp. 57/3). 

“How to Read Schematic Dia¬ 
grams”—(128pp. 17/3). 
"Electronics for the Beginner” 
—(192pp. 45/6). 

“101 Key Troubleshooting 
Waveforms” for:— 

Horizontal AFC Ose Circuits. 



Radio, Television St Hobbies, April, 1964 


2 




























EASY TO ASSEMBLE 

own hi-fi cabinets 

So easy a child could manage it. The Instrol way — a new 
simplified method of assembly. A hammer, screwdriver, one 
evening of your time, and you can make your own cabinets 
for less than half cost. Kits are absolutely COM PLETH. with 
easy to follow instructions, nails, screws, grille cloth, felt, 
moulding, gold trim, legs, castors, stays* etc. All parts are 
precision cut, fit together smoothly. External panels are from 


. . . Make your 
and save £ £ £'s 

heavy laminated timber with beautiful selected veneer finish. 
Instrol cabinet kits may be POSTED to any part of Australia 
Instrol offers you a COMPLETE range of craftsman designed 
hi-fi furniture. Equipment cabinets, RJ and DP speaker en¬ 
closures, etc. All available in kit form or built and polished. 
We will also supply cabinets to your special design. Send now 
for illustrated price list. 




CABINETS — A COMPLETE RANGE 


Ihe Amazing "R.TV&H." STEREO TAPE RECORDER 

You can make your own professional type stereo tape recorder for 
less than one third the cost of similar imported units. \ , 

Using the Collaro 4-track stereo deck with high quality Michigan heads, 
mis recorder incorporates: — 

Frequency Range 5C-1400 cps at 7*/2 Inches Per Second. 

Three Speeds — 7'/2, 3-Y-i and 1 7 /h I.P.S. 

Mixing Facilities — for Microphone and Pickup. 

Recording Level Meter. 

Outlets for external speakers. 

Infernal speakers allow monitoring during recording. 

Power output per channel — 2.5 Watts. 

The Kit is absolutely complete and precisely to “R. TV & H." (Fch.- 
April, 1962) specifications. It includes Collaro 4-Track Stereo Deck, 
University meter, labels, speakers, high quality metal carrying case, etc. 

Price, complete kit £97/72/- 
Collaro Tape Deck available separately £3 7/7/6 


FREE! 

For a limited 
period tend of 
June. 1964) we will 
supply free to 
every purchaser of 
the complete kit. 
or the Collaro 
Stereo Tape Deck 
alone, a copy of 
the well - known 
Howard W. Sams 
publication. “Tape 
Recorders — How 
They Work." 


TESTER KITS . . TV KITS . .TECHNICAL ROOKS .. ALL ACCESSORIES 



YES!— 

available ex-stock 

ROFO 

IGNITION COILS | 

for the "R. TV & H." j:j 
Transistor 

Ignition System. ii- 

£5/7/- 

Price (incl. Sales 

Tax) ::: 

Plus 5/- postage. ::: 


INSTROL PLAYMASTER GUITAR AMPLIFIER 

The new' “R. TV and H." Guitar Amplifier 
models 102 and 103, now available as a com¬ 
plete kit of parts or ready-built and tested. The 
kit is complete in every detail, including beauti¬ 
fully finished carrying case and your choice 
of speakers. Full price details, etc., in 
Instrol Playmastcr hi-fi catalogue. Special 
parts arc available separately. 

Cadmium plated and passivated chassis. 
£2/15/10. 

Anodised label. Black' 

Gold.£1/7/6 

Carrying Case with 
choice of baffle (3 or 
2 speakers) £10/4/- 
All above plus 
postage. 





E . S. & A. If A IS K If V I LI) I IS G, CNR. BROADWAY & CITY ROAD . SYDNEY . 
(OPP. GRACE BROS.) PHONE: 211-4244, 211-4213, 211-4224 


Please send me, post free, full details of the following. 

NAME . 

ADDRESS . 


□ Instrol-Playmaster HI-FI. □ Instrol Metalwork. 

□ A.K.G. Headphones. □ Tester Kits. 

□ Instrol Cabinet Kits. □ Sams Books. 

□ “R. TV & H.” TV Kit. □ Cannon Conn’. 

(Place X in square) 
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Vital military electronic components on the production line 
in the White Room of RCA's Cambridge, Ohio, plant. 


THE ULTIMATE 

IN CLEANLINESS 

✓ 

Space Age requirements for success demand 
accuracies up to 50/1,000,000 of an inch. One speck 
of dust, one fingerprint can cause failure. The 
"White Room" is industry's answer to this problem. 


by Jules Koslow 


S INCE the Space Age began, and with 
the recent developments in space tech¬ 
nology and micro-miniaturisation, dirt- 
free precision parts have become an 
absolute must. For example: 

$ A speck of dirt on a sensitive 
instrument locked within a rocket headed 
for the moon could cause it to go off 
course by thousands of miles. 

• A fingerprint inducing oxidation or 
corrosion on a machined part intended to 
be accurate to 50/1,000,000 of an inch 
could result in the failure of a guided 
missile to hit its mark or go off on 
signal. 

“Cleanliness in certain assembly and 
inspection functions is as vital to the 
success of our space and defence efforts 
as cleanliness is to the life of a patient 
in a hospital operating room,” an indus¬ 
try spokesman recently remarked. 

Today, in more than 200 industrial 
plants throughout the U.S.A. alone, 
specially constructed rooms, varying in 
size and function and known by such 
names as “White Rooms,” “Clean 
Rooms,” or “Dust-Free Rooms,” have 
been established to attain what engineers 
call “high reliability.” Companies that 
have established White Rooms include 
Radio Corporation of America, McDon¬ 
nell Aircraft, Hughes Aircraft, Sperry 
Rand, Sylvania Electric, Western Elec¬ 


tric, Boeing, and North 
American Aviation. Time, 
effort, and expense go into 
buftding and maintaining 
these White Rooms so 
they will meet stringent 
cleanliness standards. 

Compared to a high- 
standard White Room, 
the spic-and-span living- 
room of the most meticu¬ 
lous housewife is way 
above the dust-tolerance 
level. Even the sterile 
operating room of a hos¬ 
pital is low on the clean¬ 
liness totem pole. 

A striking example of 
the need for high reliabil¬ 
ity is the vital Minuteman 
Weapon System, one f 
the key elements in me 
U.S. national defence ar¬ 
senal. 

Briefly, the Minuteman 
is a three-stage, solid pro¬ 
pellent, intercontinental 
ballistic missile. The mis¬ 
sion of Minuteman is the 
destruction of strategic 
targets whose ranges vary 
from 2,000 to 5,500 nauti¬ 
cal miles. The Minuteman 
Weapon System and its ground com¬ 
ponents are expressly designed for sim¬ 
plicity and high reliability so that the 
personnel required to support the system 
may be held to a minimum. By utilising 
America’s mass-production techniques, 
Minuteman missiles can be made—and 
deployed—in great numbers. 

Because of Minuteman’s high reliabil¬ 
ity needs and the mass-production tech¬ 
niques used in producing it, the world's 
largest White Room is now in operation 
at the Radio Corporation of America’s 
Cambridge, Ohio, plant. Here, RCA as 
subcontractor to the Boeing company 
for the Sensitive Command Network of 
Minuteman, is faced with an array of 
formidable technical and management 
tasks. One of the most important is 
assuring reliability of such high quality 
that the term “Minuteman Reliability” 


Cleanliness for transistor manufacture . At critical stages in their production, 
transistors are processed in clean air chambers at the Rydalmcre, N.S.W., 
factory of the Amalgamated Wireless Valve Company. The operator's hands 
are enclosed in long rubber gauntlets sealed to the face of the chamber. 

(See also our cover illustration, December, 79631, 
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low has a meaning of its own, signi- 
ying a level well beyond existing cur- 
ent practices. » 

In fact, present requirements call for 
i reliability 100 times greater—and a 
>oal 10,000 times greater—than the reli¬ 
ability required for average military 
quipment. 

Engineers talking about reliability use 
erms like “Mean Time Between Failure” 
and “Probability of Survival” that have 
precise mathematical meanings. But 
Ivhat does Minuteman reliability mean 
:o the non-engineer citizen? 

Simply stated, Minuteman reliability 
's a measure of the certainty that the 
Minuteman missile can be launched and 
each its target when directed. 

’ Hundreds of thousands of parts — 
accurately made—are used in the ground 
system that controls the missiles. Accur¬ 
acy is so critical that in many cases 
a speck of dust or corrosion caused by 
perspiration from a person’s fingers 
handling a part would be enough to 
cause that part to fail. 

To prepare adequately to meet Minute- 
man’s formidable reliability require¬ 
ments, in February, 1961, RCA began 
converting a section of its 355,000- 
square-foot Cambridge plant into a 
White Room. Today, this plant-within- 


A TRANSISTOR so reliable that 
it has a theoretical operating life 
of from 1,100 to 11,000 years! 

A transistor so reliable that not 
more than one in every 100,000 
would be liable to fail in 1,000 hours 
of continuous operation! 

That’s the assignment given) the 
electronics industry by the builders 
of the Minuteman ICBM. 

That’s the assignment being met by 
a team of scientists, engineers, tech¬ 
nicians and production workers at the 
RCA Semiconductor and Materials 
Division plant at Somerville, NJ. 


a-plant occupies approximately 70,000 
square feet, an area one and one-half 
times as large as a football field. The 
conversion cost—more than 1.5 million 
dollars. 

To control dust, extreme care was 
taken in the design, construction, and 
furnishings of the White Room. Gaskets 
were used between walls and ceilings 
as well as around pipes. Easy-to-c!ean 
materials such as stainless steel and 
Formica were used for tables and storage 
racks, pure vinyl for the floors, and 
nonstatic washable-type material for the 
walls. An air-pressure system was in¬ 
stalled so that, when a door is opened 
to the contaminated outside world, 
filtered air goes out of the White Room 
and dust-laden air is prevented from 
entering. 

Most White Rooms are small assembly 
or testing rooms, employing a relatively 
small number of persons. RCA’s one- 
and-a-half-acre White Room is unique 
in that it is an actual production plant, 
with more than 700 employees at the 
present time. 

Herculean efforts are needed to con¬ 
trol the physical environment of the huge 
Cambridge White Room, through which 
each day pass thousands of pieces of 
material and hundreds of people. 

A 360-ton air-conditioning system— 
about 90 times larger than used in a 
six-room house—keeps the White Room* 
at around 72 degrees F. temperature 
and at about 45 per cent relative 


humidity. The filter system screens out 
dust particles, the smallest of which are 
about 100 times tinier than the dust 
one sees when the sun streams into one’s 
living-room. About every six minutes, 
there is a complete air change provided 
by the air-filtering system. 

Operating requirements demand that 
dust be filtered down to 1,000 particles 
per cubic foot larger than 10.0 microns 
(a micron is about 40 millionths of an 
inch). Actually, the White Room runs 
at less than 1,000 particles per cubic 
foot, over 10.0 microns. 

In the Cambridge White Room as well 
as in other industrial “homes” where 
reliability is an absolute necessity, the 
pursuit of cleanliness is an endless task 
requiring “clean-up” measures that would 
drive the most fastidious housewife out 
of her mind. 

In addition to filter systems, air- 
conditioning, and other mechanical 
means, plain old-fashioned scrubbing 
goes on constantly. For example, at 
Cambridge the clean-up schedule calls 
for the material entrance and decon¬ 
tamination areas and entrance hallways 
to be scrubbed twice daily. 

The air showers and gelatin mats must 
be damp-mopped after each mass move¬ 
ment of personnel; namely, shift changes, 
breaks, lunch, etc. The solder room must 
be wet-mopped twice daily, and the hall¬ 
ways and remaining White Room areas 
must be damp-mopped daily and 
scrubbed weekly. 

The work area must be cleaned daily 
with a damp cloth, and the entire work 
area must be thoroughly cleaned weekly. 
All this—remember—while vacuuming 
is continually in operation. 

The various materials and com¬ 
ponents destined for the communications 
system of Minuteman are handled with 
the utmost care and accuracy. 

Materials from the outside are un¬ 
packed in a special area and then pack¬ 
aged in small plastic containers or plastic 
envelopes. They are then thoroughly 
cleaned with vacuum hoses in a material 
decontamination room, and every com¬ 
ponent, such as resistors, capacitors, 
transistors, and diodes, is individually 
inspected. Throughout the assembly pro¬ 
cess, each individual component’s “case 
history” is registered on data cards by 
electronic accounting machines. If an 
assembler or inspector drops a com¬ 
ponent on a workbench—a distance of 
only a few inches—the component must 
be reinspected. 

Almost all White Room experts say 
that the most difficult problem in assur¬ 
ing super-cleanliness is the personnel 
working in the room. Though at first 
glance this appears to be a harsh judg¬ 
ment, actually it cannot be otherwise. 

White Room personnel must go back 
and forth every day from the contami¬ 
nated outside world to their super¬ 
clean working atmosphere. And since 
people are—well—people, they have 
dandruff, falling hair, flaked skin, all 
of which help to “dirty up” a White 
Room. Even normal activities such as 
walking and speaking help to stir up 
the air. Certain actions that in the out¬ 
side world are considered part of modern 
living—for example, women using cos¬ 
metics—are forbidden within White 
Rooms. 

All this adds up to the fact that 
precautionary measures and work rules 
for White Room personnel have to be 
established and rigidly enforced. 

Upon entering the Cambridge White 


FEATURE 
ARTICLE 
April, 1939 

Our first issue, in April, 1939, 
opened with a feature article on 
a subject which was then of wide 
interest—“How George Edwards 
Makes Transcriptions.” It showed 
the then famous team of George 
Edwards, Nell Stirling and 
Maurice Francis, along with pic¬ 
tures of the “Columbia” recording 
studios at Homebush, N.S.W., 
recording lathes, amplifiers and 
sound effects gadgetry. 



A man of many voices , George 
Edwards was undoubtedly the 
father of radio serials in Australia. 
One moment he could be Inspector 
Scott of Scotland Yard; the next 
a witness, the next a judge. Or he 
could be as many quite different 
people in “Dad and Dave* or 
“Martin's Corner .” 

George Edwards died in 1953 
but the serials he made in the golden 
era of radio drama are still being 
played in country areas where tele¬ 
vision has yet to penetrate, as well 
as in Canada, South Africa , New 
Zealand, Hong Kong and elsewhere. 

A few years ago , it seemed that 
television had dealt a mortal blow 
to radio drama but there are signs 
that it could make a comeback. 
Taking over from the old Columbia 
studios at Homebush, the EMI 
studios in Sydney are echoing to a 
new generation of voices, emoting 
their way through a variety of 52- 
episode radio serials. 

Big , modern consoles replace the 
old control desks and master tape 
recorders take the terror and frust¬ 
ration out of “fluffs" before the 
microphone. Only after the master 
tapes have been edited to the last 
detail is the sound transferred to LP 
discs for distribution . 
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BY THE SOUND OF IT... 

It's best to choose 




RAM” ANTI-RUMBLE INTEGRATED PICK-UP 


A sensational development in pick-up design, 
the ARI arm achieves automatic attenuation of 
motor rumble. Supplied with the transcription 
stereo head, the ARI arm will accommodate 
the other Deram pick-up heads. 


Price: Complete. £15/5/6* 


DECCA MICROLIFT 

Fit a Microlift and avoid damage to stylus and 
records. Gently and accurately the Microlift 
lowers the stylus onto the record at any point 
you choose . . . and just as gently lifts it clear. 

Price: £2/3/3* 

Sole Australian Agent: 

BRITISH MERCHANDISING 

PTY. LTD. 

60 Clarence Street, Sydney. Telephone 29-1571 


DECCA 

STYLUS 

CLEANER 

Suitable for use 
with any pick-up; 
helps to keep re¬ 
cords and stylus in 
excellent condition. 
Price: £1/11/3* 


Write for free des¬ 
criptive literature 
and name of your 
nearest Decca Dis¬ 
tributor who will 
gladly demonstrate 
this equipment. 


Retail prices throughout 
Australia; effective 1/4/64 


Room. They are pleased by its clean¬ 
liness, its comfortable temperature in 
both winter and summer, and by the 
fact that they are engaged in important 
space and defence work that requires 
meticulous care. 

With all the stringent measures and 
precautions, involving everything from 
material handling to personnel, how 
dust free are industry’s White Rooms? 
Well, the slide-rule men say that at 
R.C.A.’s White Room in Cambridge, for 
example, it would take 7,000,000 deep 
breaths to fill the area with air, yet 
their is less air-borne dust present in 
the entire White Room area than would 
be expelled from two long drags on a 
cigarette! 

Do achievement statistics such as this 
make reliability engineers smug and 
satisfied? Not at all. They are continually 
striving for more improvements in White 
Room conditions and procedures. 

Industry’s Space Age pursuit of clean¬ 
liness — like man’s ages-long pursuit of 
happiness—is never-ending. 
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Room area locker rooms, all persons walk 
over a “sticky” mat, which catches dus* 
and dirt from their shoes. They ther 
walk through two corridors containing 
high-pressure blowers that remove dus 
and lint from their street clothes. Ir. 
the locker rooms, they put on a snap- 
closure Dacura snood or cap that covers 
their hair; a laundered-to-specifications 
lint-free, no-pocket, snap-closure Dacron- 
blend white smock over their clothes- 
and nylon or Dacura elastic-closure 
booties over their shoes. They are now 
ready to enter the White Room. 

A guard at the door inspects each 
worker to make sure he is properly 
dressed in appropriate White Room 
clothing, and that women are not wear¬ 
ing cosmetics. If a female maverick 
wearing powder or lipstick tries to sb v 
through, the specially trained Hawkshaw 
usually spots her. In no uncertain terms 
she is told to wash her face. 

Within the White Room itself, 
employees must not chew gum or eat. 
They can not use paper products. They 
must not use wooden pencils; only liquid 
lead and ball-point pens are permitted 
Many of them wear lint-free white gloves 
so that no skin oils come off on a 
component. And, of course, smoking 
is absolutely forbidden. 

Instances of employees trying to cir¬ 
cumvent the rules are rare. One contri¬ 
buting factor is that they are motivated 
by specially prepared training courses 
on why super-cleanliness is a vital factor 
»n our space and defence efforts. 

Although occasionally an employee 
baulks at the sameness of costume or 
the strict rules and asks to be trans¬ 
ferred to more conventional surround¬ 
ings, the overwhelming majority of 
employees like working in the White 


“DERAM” CARTRIDGE 


Specially designed for the “Deram” cartridges, 
this arm will improve the performance of many 
other pick-up heads. Precision construction, 
viscous damped. 


Price: Arm only. £8/19/6* 


DECCA PROFESSIONAL STEREOPHONIC PICK-UP 


DECCA “DERAM” UNIVERSAL TRANSCRIPTION ARM 


This model combines the ffss Mark II stereo 
head and the professional arm. It is the latest 
refinement of a design that has established 
itself as the world's finest. Price: 


Complete. £50/3/9* 


Price: Autochange, £5/5/-* 
Price: Transcription, £6/6/-* 


The revolutionary Decca 
“Deram” ceramic cartridge is 
fitted with a diamond stylus for 
stereo or mono records. Trans¬ 
cription or Autochange models. 


Harold Dautricb, an assembler at 
the Norden plant, has become super¬ 
sensitive about dirt—a direct heritage 
from his job. He assembles tiny, 
precisely built gyros for Norden’s in¬ 
ertial platform, an advanced naviga¬ 
tional device for aircraft and missiles. 
The work is performed in a sealed 
chamber where a mote of dust is 
looked upon as a mountain. Dautrich 
is one of four such assemblers at the 
Norden plant. They boast that theirs 
is the cleanest work in the world. 
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Gas gun shoots metal or plastic pellets . 


Gaping hole was punched by tiny pellet. 


Cameras record passage of projectiles. 


“MAKING LIKE A METEOROID” 


By William Clarke 

T AKING a trip to the moon may 
be like driving an automobile 
through a sandstorm. Countless tiny 
meteoroids—as many as 100 million 
an hour—are expected to beat against 
the spacecraft. A variety of protective 
measures will be required to ensure 
the safety of astronauts. 

Researchers are working on ways 
of stopping meteoroids. Their theories 
are being tested with the aid of pellets 
fired from special guns at speeds 
unbelievable even to modern riflemen. 

A meteoroid the size of a man’s 
fist would break up a spacecraft as 
if it were bombed, but the likelihood 
of such a collision is so rare that 
researchers ignore the possibility. 
Nearly all meteoroids are mere motes 
of dust and even though they may 
be travelling at interstellar speeds, they 
are not expected to create a hazard. 
Collision with a meteoroid as large 
as a buckshot, however, is a possi¬ 
bility which must be considered. 

How great the danger is and what 
to do about it has been the subject 
of a continuing study at Boeing for 
some time. Recently, the company’s 
Aero-Space Division was awarded a 
223,000 dollars contract from the 


National Aeronautics and Space 
Administration to determine the best 
way to provide lightweight protection 
for an astronaut. 

One spacecraft protective system is 
composed of several thin plates, 
spaced apart. The outer plate acts 
as a bumper—its job is to break up 
the meteoroid so that only small frag¬ 
ments reach the inner walls. Many 
of these fragments can be stopped 
by filling spaces between the walls 
with insulation. 

The kinds of materials used in the 
plates, their thickness and the spacing 
between them are the major areas 
of investigation in the NASA study. 

Boeing work in the past has shown 
that if the outer bumper is too thin 
the meteoroid will not break up and 
will hit the inner wall in one piece. 
If the space between the walls is too 
small, the meteoroid fragments will 
hit the inner wall in a body suffi¬ 
ciently dense to penetrate it. 

A meteoroid in space may travel 
anywhere from six to 44 miles a 
second (more than 150,000 miles an 
hour). To produce that kind of speed 
in a laboratory, researchers have 
turned to hypervelocity pellet guns 
using a light gas, such as hydrogen 
or helium. 


A light-gas gun has two barrels, 
one in front of the other. As used 
at Boeing, the first barrel is filled with 
hydrogen under pressure. When the 
gun is fired, a plastic piston is .shot 
down the barrel, compressing the 
hydrogen further—to more than 
500,000 pounds per square inch. That 
pressure breaks a seal at the forward 
end of the barrel and a projectile in 
the second barrel is shot out of the 
gun by the expanding hydrogen. 

The gas gun can push a projectile 
at more than five miles a second, and 
at this speed even soft plastic can 
penetrate steel. 

Boeing at present has three light- 
gas guns. The smallest is capable of 
firing 1/32-inch projectiles. The next 
largest can handle projectiles up to 
1/16 of an inch. The largest is cap¬ 
able of propelling i-inch projectiles. 

To increase the speed, an electric- 
discharge gun is at present under 
development. It is expected to fire 
projectiles at speeds as fast as 20 
miles a second. 

The NASA contract has almost a 
year to run. Under the program, even 
within the limits imposed by the 
laboratory, the researchers expect to 
find workable solutions for providing 
meteoroid protection in space. 
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RF SIGNAL GENERATOR E2 
100 Kc/s to 100 Mc/s 

SPECIFICATION 

Frequency: 6 ranges. 100 Kc/s to lOOMc/s 
Output: luV to lOOmV continuously variable 
Impedance 75 ohms unterminated 
Modulation: Internal 400c/s to 30% 

External to 4Kc/s and 80% 

Leakage: Less than 3% at lOOMc/s 
Accessories 1 Dummy aerial, Shielded RF lead, 
AF lead with clips 
PRICE: <£62:15:0 plus tax 



“Q” METER T2 
lOOKc/s to lOOMc/s 

SPECIFICATION 

Frequency: lOOKc/s to lOOMc/s (6 ranges) 
Main (Scale 1: Capacity 40-550pF) 
Capacitor: (Scale 2: Zf:300-4000 ohms/Mc) 
(Scale 3: Lf-; 50-600uH7Mc) 

Vernier C 2.5pF 

Range 10-100, 40-400 
Inductance: Accuracy 5% 

% “Q'’ Range: 10% (with respect to “Q") 
Accuracy 1 % up to 5()Mc/s 
PRICE: £122:10:0 plus tax 


Q” METER 

RF SIGNAL GENERATOR SG-62 
150 Mc/s to 220 Mc/s 
SPECIFICATION 

Frequency: 150Kc/s-220Mc/s (6 ranges) 
Output: luV to lOOmV fully variable 
Impedance: 75 ohms 
Modulation: 400c/s to 30% 

AF Output: 8V into high impedance 
Leakage: Less than 3uV 
PRICE: £67:15:0 plus tax 



LF SIGNAL GENERATOR HI 
15 Kc/s to 50 Kc/s 
SPECIFICATION 

Frequency: 15c/s to 50 Kc/s (three ranges) 
Calibration: Sine Wave (1% + lc/s) 
Square Wave (3% + lc/s) 

Output: Sine Wave-200uV to 20V (2db) 
Square Wave: 8OO11V-8OV p-p 
Distortion Less than 1% (lKc-20V output) 
Accessories: Plug and lead with clips. 
PRICE: £58:10:0 



All prices slightly higher interstate. 


JACOBY, MITCHELL & Co. Pty. Ltd. 

469-475 KENT STREET, SYDNEY (MA8411) 


MELBOURNE 


ADELAIDE 


15 ABBOTSFORD STREET, 
NTH. MELBOURNE. 30-2491 


77 WRIGHT STREET, 
ADELAIDE. LA5117 
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SECOKI ILK. - AMERICAN SATELLITE 


The second batch of British space 
investigation instruments intended 
to orbit the Earth will be launched 
soon. The satellite, known as UK-2, 
may be renamed when safely in 
orbit, as was its highly successful 
predecessor UK-1 or Ariel. 

UK-2 is similar to the Ariel project in 
that the instruments and some of the 
tracking are the responsibility of Britain, 
while the satellite, its telemetry and 
power supply systems and the means of 
putting it in orbit are handled by the 
United States of America civilian space 
agency (N.A.S.A.). A series of co-opera¬ 
tive satellite experiments was arranged 
under the Anglo-U.S. agreement made in 
1959. 

A difference between the UK-1 and 
the UK-2 project is that the latter is to 
be launched by the recently developed 
Scout four-stage solid-fuel rocket from 
the Wallops Island range instead of by 
the well-tried Thor-Delta that lifted 
Ariel from Cape Kennedy. 

The satellite will weigh about 150 
pounds when in orbit. In shape it is a 
cone-ended cylinder 23 inches in dia¬ 
meter, from which, in flight, various 
projections will extend—the radio an¬ 
tennae, for instance, and the solar 
paddles for collecting energy to charge 
the power batteries. It will be stabilised 
by the comparatively simple method of 
spinning it round its long axis before 
injection into orbit. This is to ensure 
that the satellite maintains a certain 
orientation towards the sun, which is 
crucial for two of the three experiments 
carried. 

In contrast to Ariel, UK-2’s experi¬ 
ments are scientifically unrelated to one 
another. 

• One is a meteorological experiment 
concerned with the variation in the 
amounts of ozone in the upper atmos¬ 
phere. 

• The Cambridge radio astronomy 
group wish to observe the long wave¬ 
length component of the radio waves, 
often referred to as “galactic noise,” by 
means of a second set of instruments. 
® The third experiment is a novel 
method of measuring the number and 
size of micro-meteorites or very tiny 
shooting stars that pass close to the 
Earth. 

The experiment for which Drs R. 
Frith and K. H. Stewart of the Meteoro¬ 
logical Office research department have 
been responsible is directed to measur¬ 
ing the variations in the density of the 
ozone layer in the atmosphere. This 
lies between 12 and 43 miles above the 
surface. 

Ozone is a special form of oxygen, 
triatomic oxygen (03), with highly in¬ 
dividual properties, especially as an ab¬ 
sorber of ultra-violet light from the sun. 
Ozon» provides a sensitive “tracer” of 
atmospheric circulation at altitudes diffi¬ 
cult to study otherwise. It is also in¬ 
strumental in heating up the high atmos¬ 
phere as a result of the absorption of 
ultra-violet rays. 

Nearly continuous monitoring of 
ozone distribution over the surface of 
the globe should indicate the day-to-day 


BROAD BAND 
OZONE DETECTOR 



movements of the air-masses acting 
upon it, the manner in which ozone is 
formed and dissipated, and the localisa¬ 
tion of hot patches in the upper atmos¬ 
phere. 

As these are pointers to long-term 
weather patterns, it is anticipated the 
UK-2's ozone experiment may eventually 
benefit long-rangs weather forecasting, 
and should certainly advance knowledge 
of the general circulation of the atmos¬ 
phere—recently described by the Direc¬ 
tor-General of the Meteorological Office 
as the most teasing problem left in 
classical physics. 

A satellite enables the ozone to be 
measured over a wide range of latitudes 
and for a long period in 

comparison with previous . ^ 

techniques, but it cannot be Ry AnflPm CrOOlYIP 

be measured directly. In the P 7 ^ ruume 

method employed in UK-2 
the ozone is considered as 
a variable filter in a huge optical sys¬ 
tem, which includes the sun as the light 
source. Observations can be made only 
at sunrise and sunset as seen by the 
satellite—there is one each per orbit— 
that is, when the sun’s light is observed 
through the ozone layer. 

By watching the amount of solar ultra¬ 
violet absorbed by the intervening ozone 
layer, a measure of the amount of ozone 
present and its distribution in the ozone 
region is obtained. 

As this may vary by a factor of 

100,000 between top and bottom of the __ w __ _^ 

layer—the 31-mile region is swept past on \ s considered quite adequate for the 
the satellite’s “eye” at a rate of 1.094 likely number of impacts; only if the 
yards per second—a variable sensitivity 
is required in the instrument. This is (Continued on page 11) 


achieved by scanning across the ultra¬ 
violet spectrum at each view, for dif¬ 
ferent wavelengths are differentially 
absorbed by ozone. A control on the 
light input is obtained by including a 
small region of the visible in the scan. 

Another optical system using sunlight 
is employed to count and measure micro- 
meteorites. This experiment has been 
designed by Dr R. C. Jennison, of the 
Nuffield Radio Astronomy Laboratories, 
Jodrell Bank, Cheshire, England. An 
eight-inch window of very thin metal 
foil is exposed in the wall of the satel¬ 
lite cylinder. 

Micrometeorites down to one micron 
in size will punch a hole through this 


film. Through these holes the sun will 
shine, painting a line of light on a photo¬ 
sensitive screen behind. The number of 
lines will give the number of impacts; 
the line-width, each particle’s diameter. 
The foil is gradually wound on, like a 
film in a camera, so that the entire ex¬ 
posed length is renewed about every two 
weeks. 

The spin of the satellite carries the 
sun past the foil window in about a 
second. There are intended to be five 
scans per minute, that is, one for each 
satellite revolution. The speed of wind- 
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... make automatic lighting 
economical and practical 
anywhere 

PRECISION T-17 
PHOTOCONTROLS 


Precision T17 reliably switches lights 
of up to 1800 volt amperes ON-at 
dusk and OFF at dawn or any pre¬ 
arranged time when the T17 is in 
circuit with any standard time switch. 
With its hermetically-sealed photo¬ 
cell and die-cast aluminium housing 
the PRECISION T17 may be fixed at 
any angle on any fixture and be used 
for switching lights ON and OFF for 
bowling alleys, petrol stations, motels 
and for automatic lighting in homes, 
buildings, store windows, etc. It is 
small (fits into the palm of your 
hand) and at a low price has wide 
application. 


PRICE: £7.15.0 + Sales Tax 
Postage extra 2/6 


sole Australian agents 




If 


AD 


AIRKO 

MODEL TTC-40 

RADIATION 
DETECTOR 


Milli Roentgens per hour 
0-25 

Roentgens per hour 0-2.5 
0-.25 

Approx. Size: 5V 2 " x 3" x P/s" 



The Airko Radiation Detector is complete with illuminated 
coloured scale, battery test switch, earphone, and has a 
leather carrying case. Sensitivity suitable for detecting 
harmful radioactive emissions. 


PRICE: £20.9.6 (inc. S/Tax) Postage extra 3/- 


sole Australian agents 




MULTIMETER 200H 
Specifications 

DC/V: 5V 25V 50V 250V 500V 
2500V (20,0001 VV) 

AC/V: 10V 50V 100V 500V 1000V 
(10,00012/V) 

DC/A: 50/zA 2.5mA 250mA 
OHM: 0-60 k! 2 0-6M12 
Scale Centre: 30012 30k<2 
Capacitance: 10^F to .001//F 
.001 /zF to ,1/iF 
db: - 20 db to + 22 db 
Battery.- Internal 1.5V x 1 
Approx. Size: W x VM” x IVs" 


PRICE: £5.19.6 (inc. S/Tax) 
Postage extra 2/6 


2 popular models 
from a 
range of 7 


PEAK 

MULTIMETERS 


MULTIMETER CT500 
Specifications 

DC/V: 2.5V 10V 50V 250V 500V 
5000V (20,00017V) 

AC/V: 10V 50V 250V 500V 1000V 
(10,00012/V) 

DC/A: 5/iA 5mA 50mA 500mA 
OHM: 0-12kl2 0-120k!2 0-1.2M12 
0-12M12 

Scale Centre: 6012 60012 
6ki 2 60k! 2 
db: - 20 db to + 62 db 
(5 ranges) 

Battery: Internal 1.5V x 2 
Approx. Size: 5V 2 " x 3 5 /a" x 1%" 


PRICE: £7.17.6 (inc. S/Tax) 
Postage extra 3/- 


Peak multimeters are available for the reading of 
AC and DC voltages from a range of 0.25 volts to 
5kV. In strong and durable moulded cases they 
are fully portable and have clear, easy-to-read 
dials. Prods, test leads and batteries are included 
with each instrument. Sensitive meter movements 
ensure accurate readings, yet are sufficiently 
rugged to allow for portable usage. 


sole Australian agents 




PEAK 
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STELLAR X-RAYS 

Astronomy? 



This sketch by Lockheed Missiles & Space Co. artist 
shows method used to study "soft" X-rays emitted by 
stars. These rays are below ultra-violet in wave length, 
and lack penetrating power to pass through earth's 
atmosphere; hence studies must be conducted in space. 


vations of the visible light of known 
stars made with other instruments, sec¬ 
tors of individual constellations corre¬ 
sponding to the X-ray sources were 
finally identified. 

The measurements were made on two 
NASA rocket flights, the first in Sep¬ 
tember, 1962, and the second in March, 
1963. 

Other rocket and satellite experiments 
have been planned. The strength of 


certain of the X-ray observations from 
satellites should be capable of determin¬ 
ing the existence of similar objects in 
some nearby galaxies. It even appears 
that quite detailed spectral measure¬ 
ments can be successfully made for some 
stars within our own galaxy. This would 
allow really precise studies of stellar 
activity to be performed and ultimately 
should lead to improved understanding of 
of our nearest star, the sun. 


SECOND U.K.-AMERICAN SATELLITE 


A new Held ot 

A major new field of astronomy 
appears to have been opened 
through the work of a Lockheed 
physicist under a contract from 
the National Aeronautics and 
Space Administration. 

D R PHILLIP FISHER announced 
recently that he has made findings, 
using sensitive observation techniques, 
which could drastically alter a number of 
current concepts about stars and stellar 
atmospheres. 

Fisher did work at the Lockheed Mis¬ 
siles and Space Co. research laboratories 
Palo Alto, California, and described the 
project in a paper delivered to a meet¬ 
ing of the American Astronomical 
Society. 

Specially-designed instruments were 
lofted above the atmosphere aboard 
NASA aerobee rockets. These instru¬ 
ments recorded “soft X-ray” radiation 
which appears to come from a large 
number and variety of stars. Astronomers 
have not previously known, that useful 
measurements could be made of this 
kind of radiation from stars. 

Observations had to be made in space 
from a rocket or satellite, because the 
atmosphere completely prevents the soft 
X-radiation from reaching the surface 
of the earth. 

Significance of the work is twofold: 
first, identification of the X-ray sources 
as stars, and second the fact that this 
kind and quantity of radiation suggests 
new theories about the nature of stars. 

About a dozen individual X-ray sig¬ 
nals have been counted from each of 
the stellar sources. This intensity is suf¬ 
ficiently high to indicate that X-ray 
emission of some stars may be a million 
times greater than that of the sun— 
far higher than current theories about 
star behaviour predict. 

Such high X-ray brightness indicates 
a far more violent activity of certain 
stars than had previously been thought 
possible and may lead to substantial 
improvement of the theory of stellar 
evolution. 

The NASA sponsored rocket flights 
were the first observations to be deliber¬ 
ately directed at seeing X-radiation from 
stars, and their apparent success indi¬ 
cates that such X-ray measurements 
could henceforth be an important 
part of astronomy. Although other 
observations of X-rays above the atmo¬ 
sphere have been made, the Lockheed 
measurements are unique in their ability 
to specify the location of a radiation 
source and to also simultaneously de¬ 
termine the energy of the X-rays from 
the source. 

While X-rays in space are likely to be 
associated with a variety of physical 
phenomena, the measurements seem to 
show that by far the easiest sources of 
radiation to observe are individual or 
small groups of stars. 

Assisted by Lockheed researchers 
Arthur Meyerott and Walter Soltwedel, 
Fisher was able to experimentally asso¬ 
ciate stars with sources of X-rays by 
using instruments which could report 
quite accurately the direction of incoming 
radiation. By comparing this with obser¬ 


(Continued from page 9.) 

satellite encounters a meteor shower is 
there any risk of saturation. 

There have been many attempts to 
count the number of micrometeorite 
impacts on spacecraft orbiting the earth, 
and many of the results have been con¬ 
flicting—partly as a result of comparing 
results obtained by different methods. 
No previous experiment has directly 
measured micrometeorite size, however, 
and yet another method of counting 
should be a useful check on the accu¬ 
racy of the earlier types of detection, 
such as microphone recorders. 

Just as the ionosphere blocks certain 
outgoing radio waves and reflects them 
back to earth, so it prevents very low- 
frequency incoming radio signals from 
reaching observers on the ground. The 
cut-off comes at about 3 Mc/s. The 
Mullard Radio Observatory group at 
Cambridge, led by Dr E. G. Smith, is 
making use of UK-2 to sample the radio 
picture between kilocycle frequencies and 
3 Mc/s. 

This data may enable them to make 
more refined measurements of galactic 
noise from the third Anglo-American 
satellite for which they are also design¬ 
ing equipment. 

It is supposed that the radio “back¬ 
ground” in the wavelength region under 
study comes from electrons accelerated 
to speeds near the speed of light by the 
magnetic fields in the galaxy. It is of 


interest to know the relative intensity of 
the signals across the radio spectrum 
between 0.75 and 3 Mc/s. The antenna 
system chosen will collect radio signals 
between these frequencies, irrespective 
of which direction they are coming 
from. 

The spectrum will be scanned for 
periods of several minutes at a time to 
identify the peaks and dips in intensity. 
This should reveal any changes in inten¬ 
sity with time or at different satellite 
latitudes. In addition the satellite will, 
during part of each orbit, plunge quite 
deep into the earth’s ionosphere, and 
the point at which the different frequen¬ 
cies cut out will indicate the electron 
density at that altitude. So besides pro¬ 
viding some basic information for radio 
astronomy, UK-2 will some of the time 
be acting as an ionospheric probe. 

In the case of each of these experi¬ 
ments full effectiveness is rather deli¬ 
cately poised on highly accurate launch 
procedures. If altitude or final spin-rate 
is wrong, the main instruments will not 
operate. To cover this eventuality each 
experiment has a somewhat cruder under¬ 
study which will ensure that some data 
is obtained under less than optimum cir¬ 
cumstances. The planned orbit is ellip¬ 
tical, between 168 to 932 miles, with 
perigree carefully chosen to be low, but 
not too low for drag to bring down the 
satellite before its scheduled year of 
operation is up. 
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Chief Telegraphist 
— native style. 
Long before the 
modern telegraph, 
native tribes 
achieved a meas¬ 
ure of communi¬ 
cation with drums 
and signal fires. 
Effective for a 
limited need, they 
were nevertheless 
crude by modern 
standards . 


From the very earliest times, man has made some attempt to communi¬ 
cate with his neighbours. Primative tribes appear always to have possessed 
telegraph systems, using drums or smoke signals, which have persisted to 
the present time. By comparison, the electric telegraph is only a little 
more than 100 years old yet, in that short time, it has brought sweeping 
changes to the pattern of life throughout the world. 


S TRANGELY enough, before the 
advent of the electric telegraph, the 
primitive tribes appear to have had the 
edge on civilised man, in terms of com¬ 
munication. The tom-toms and smoke 
signals, though crude, were surprisingly 
effective, as many an explorer discovered, 
to his surprise. 

As well as telling other tribes that 
a white man was on his way to them, 
they were able to warn of impending 
danger, pass on good news, and generally 
keep everyone up to date on what was 
going on. No doubt they were used to 
convey social gossip, such as the results 
of the head-hunting and scalp-collecting 
competitions, or who won the blue 
ribbon at the local piccaninny show. 

As man progressed, he found that 
the world was a much bigger place than 
the bit of country where he lived. He 


found that there were people living 
beyond the seas. He also found that 
these “foreigners” possessed things which 
he himself didn’t have. So he decided 
to either trade what he had for that 
which he didn’t have or, if the other 
cove didn't want to play ball, fight him 
and take everything from him even if 
what he took wasn't any good. 

Thus was ushered in the dawn of our 
modern civilisation and the need for 
more efficient means of communication. 
It was necessary for one “king” to know 
what the other “king” was up to. How 
many soldiers were slaughtered. How 
many unbelievers were burnt at the stake 
or eaten by lions. The size of the 
enemy’s fleet. Later, it was the price 
of shares on the Stock Exchanges, the 
results of great wars, who had the most 
atom bombs, social jottings about kings. 


By comparison, 
the modern tele¬ 
graph is a most 
efficient device. 
The latest system, 
TRESS, uses the 
teleprinter as part 
of a highly auto¬ 
mated network in 
which messages 
pass from station 
to station, to 
their ultimate des¬ 
tination, without 
the need tor 
human interven¬ 
tion . 


To TRESS 


By Calvin Walters 


queens, presidents and dictators, or the 
price of commodities. 

Today, we require the latest news 
about Elvis Presley, how many millions 
the Beatles are making, the latest scandal 
from Hollywood, reports about criminal 
bosses, and when some well-known 
female personality is going to have her 
next baby. Certainly civilisation pro¬ 
vides great variety of news, but it is 
only modern communication which has 
made this possible. 

Through early history, mention is 
made of such things as the signal fires 
on hill tops used by Cyrus the Great 
of Persia to convey messages from one 
end of his Empire to the other in a 
matter of one day. There are the flash¬ 
ing mirrors or polished metal shields 
of the Greeks and Romans, persisting 
to this day in the heliograph. 

According to one authority, the 
earliest mention made of a signalling 
device was one described by Porta in 
1558. It had two needles mounted at the 
centre of a dial around the circumference 
of which were inscribed characters. By 
magnetising the needles by rubbing them 
with lodestone, the needles were sup¬ 
posed to indicate in some way the char¬ 
acters selected, by transmitting the 
“emanations” through the air to a like 
instrument located at a distance. 

The frantic efforts to devise a method 
of long-distance communication provided 
some fantastic and ludicrous schemes. 
For instance one idea in 1751 derived 
from the discovery of a chappie named 
Watson that an electric current from 
an electrostatic machine could be sent 
over about 10,000 feet of wire. This 
was a remarkable feat considering that 
the only method of producing electricity 
was the electrostatic machine. 

So some bright fellow devised a system 
whereby there was a wire for each letter 
or character. At the receiving end of 
the wire was suspended a light ball of 
pith. The pith balls were suspended over 
a paper marked with a character. When 
the wire was charged the pith ball 
attracted the paper and if anyone 
watched he could spell out words. 

Sir Francis Ronald used the same idea 
in 1816 but in a slightly different way, 
and extended to eight miles of wire. 
At each end were circular metal plates 
with apertures which showed the letters 
and characters. The plates were revolved 
by clockwork at one revolution per 
minute, and ran synchronously with one 
another. Pith balls hung in front 
of the plates. When the wire was charged 
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Embassy in Munich, Baron Schil¬ 
ling, made a very ingenious apparatus 
consisting of a card marked in black 
and white segments. The movement of 
a needle over the segments of the card 
formed the basis of a telegraph system. 
He employed a code where the letter 
“A” was represented by black, white, 
“B” was black, black, black and so on. 
Schilling however, didn’t seem vep' in¬ 
terested in money, not even schillings 
(pardon me) so the idea was seized upon 
by Cooke in 1836. 

Cooke was a medical student in 
Heidelberg but was so enthusiastic about 
the ideas he got from Schilling’s work 
that he saw a greater future in teleg¬ 
raphy than in tonsils, and that there 
was more money in delivering messages 
than-babies. He had an eye to an honest 
schilling (pardon again) so he gave up 
his profession and hied himself to Eng¬ 
land where he teamed up with Charles 
Wheatstone, Professor of Physics at 
King’s College, London. 

PRACTICAL SYSTEM 

It wasn’t long before these two bright 
boys came up with their first telegraph 
patent in 1837. They erected a line a 
mile and a quarter long between two 
London railway stations. Their system 
used the deflecting needles and an 
arrangement whereby the letters sent 
were indicated by whether the needle 
deflected to the right or left of zero 
centre. At first five needles were used in 
combination, controlled by five wires. 
Being slow to use, this was replaced by 
a two needle system requiring only two 
wires. 

Later in the same year a single needle 
system was devised. This consisted of two 
keys. When one key was pressed it sent 
a current in one direction. The other 
key sent a current in the reverse direc¬ 
tion. At the receiving end was a gal¬ 
vanometer, and the deflections of the 
needle to the left or right constituted 
elements of a code, from which the let¬ 
ters of the alphabet could be construct¬ 
ed. Later, the dial was provided with an 
ivory stop for the needle on one side 
and a metal stop on the other. The dis¬ 
tinctive clicks of the needle could then 
be distinguished and the operation of 


he pith balls swung aside and exposed 
:he desired letter. 

Ronald published the first work ever 
)n telegraphy in 1823, and offered his 
system to the British Admiralty. They 
were not interested. 

Going back a bit, the semaphore was 
nvented by two French brothers Claude 
and Ignace Chappe (two chappies named 
3happe). They were fitted with moveable 
arms (the semaphores, not the brothers) 
on top of poles or towers, and the 
position of the arms indicated the letters 
of the alphabet. Unfortunately it was 
no good in foggy weather and at night. 

MUTILATED MESSAGE 

This fact caused a humorous incident 
during the time Lord Wellington was 
fighting the French. A semaphore 
signal sent from Portsmouth to London 
said “Wellington defeated.” There was 
an immediate adverse reaction in London 
until a few hours later it was found that 
the message should have been; “Welling¬ 
ton defeated the French.” The three last 
words in the original message had been 
blotted out by a sudden fog. 

Among the early attempts to use elec¬ 
tricity as a means of signalling were 
devices called “spark telegraphs.” These 
used a spark as the indicating device 
at the receiving end. One type used 72 
wires, each terminating in a tube lined 
with tin foil, and having a space in 
the tube through which the spark could 
be seen. In this and similar schemes 
each tube represented a letter, figure, 
punctuation mark, etc. Not surprisingly, 
these ideas came to nothing. 

In 1786, Galvani discovered that elec¬ 
tricity could be generated by moisten¬ 
ing two dissimilar metals. This idea cul¬ 
minated in the invention of the Voltaic 
Pile battery by the great Volta in 1801. 
This set off a whole string of ideas 
and up to the year 1838 forty- 
seven systems of telegraphs had been 
invented, including those from 1753 to 
1801. 

Of this total, only a few were of any 
worth at all. The great problem, now 
that a means to transmit impulses had 
been evolved, was how to detect these 
impulses at the receiving end. Strangely 
enough, some of the most valuable sug¬ 
gestions were the most curious. 

For instance there was the one devised 
by Soemmerring in 1809. This made use 
of an earlier discovery by Nicholson and 
Carlisle in 1801 that a current of elec¬ 
tricity would cause the decomposition of 
liquids. Soemmerring took 85 wires, each 
representing a character, and terminated 
them in water. Each wire was connected 
to a key at the transmitting end. When 
the key was closed bubbles formed on 
the wire at the receiving end. By watch¬ 
ing, an observer could read messages ac¬ 
cording to which wire produced bubbles. 

LITMUS PAPER 

Another idea was used by a chappie 
named Dyer in 1828. When a current 
of electricity was passed through a wire 
and the wire was touched on a piece of 
litmus paper, red marks appeared. The 
idea wasn’t much good and it was aban¬ 
doned in 1830. 

Dyer apparently hadn't heard of the 
major breakthrough (I do like those two 
words so popular nowadays) by the 
Danish scientist Oersted in 1819. Neither 
had a fellow named De Salvo, who had 
the bright idea that the arrival of the 
electric current could be detected by 


someone holding the wires at the re¬ 
ceiving end with his hands. The arrival 
of the current would be signified by an 
electric shock and the message could be 
read by noting from which wire you re¬ 
ceived the shock. No doubt an expert 
in artificial respiration went with the out¬ 
fit. 

Oersted’s major breakthrough was the 
discovery that a magnetic needle could be 
deflected by passing a current of elec¬ 
tricity through an adjacent wire. The 
needle was deflected to the right or left 
according to the direction of the current. 
This was the beginning of the relay, 
generator, electric motor, electric meters, 
telephone, loudspeakers, and so on. It 
was the very discovery which was needed 
for the development of a device for de¬ 
tecting the arrival of a pulse of elec¬ 
tricity and so establish a scheme for an 
effective telegraph. 

By surrounding the needle with a coil 
of wire other workers, notably Schweig- 
ger, round that the deflection was brought 
about by more minute currents. This 
led to the devising of the electromagnet 
by Sturgeon in England in 1825. In 
1829 Henry in America devised an elec¬ 
tromagnetic device with an armature 
which hit a bell when it was deflected 
by an electric current. So we were now 
on our way. 

In 1825, an attache to the Russian 


An early style 
telegraph instru¬ 
ment, dated 1851 . 
It is a double 
needle type, orig¬ 
inally installed at 
Buckingham Pal¬ 
ace to transmit 
messages from the 
Throne. The unit 
is on exhibition in 
a permanent dis- 
pay by the British 
Post Office. 


Another old timer 
is this W heat- 
stone ABC system, 
preserved in the 
Australian Postal 
Museum. This was 
a direct reading 
system, in which 
the letters of the 
alphabet were in¬ 
dicated by a revol¬ 
ving pointer, run¬ 
ning synchronously 
with a similar one 
at the transmitter . 
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writing the message considerably speed¬ 
ed up. 

This idea of listening to, rather than 
looking at, the action of the needle lead 
to the development of another device— 
the Double Plate sounder. Current 
flowing through the coils of an electro¬ 
magnet caused an armature to move to 
the right or left according to the direc- 
ion of the current through the coil. 
Current flowing in one direction repres¬ 
ented a “left" code element, current 
flowing in the reverse direction repres¬ 
ented a “right" element. 

When the armature moved it struck a 
bell or similar sounding gadget. The 
“left" bell had a different tone from the 
“right" bell so that the telegrapher 
soon became expert in distinguishing 
between them without looking at the 
needle. This further made for greater 
speed in taking down the message. 

But it is to Samuel F. Morse, an 
American artist and designer, that we 
owe the credit for the invention of the 
two telegraph components which have 
been used up to recent limes; the Morse 
Key and Sounder. Morse had heard 
about the possibilities of electrical com¬ 
munication from a passenger on a boat, 
whiie returning from Euiope in 1832. 
He immediately set to work and pro¬ 
duced a simple scheme consisting of a 
single wire, a key, and a recording appar¬ 
atus. 

MORSE INSTRUMENTS 

Between the years 1837 and 1844, 
when Morse erected his first telegraph 
line between Baltimore and Washington, 
several types of transmitting and record¬ 
ing devices were tried out. First there 
was the Morse Embosser. 

This was an electromagnet whose 
armature carried a stylus against a 
moving paper tape. When the arma¬ 
ture was deflected by the currents 
the stylus made indentations in the 
paper. These indentations were not 
always clear and the system was replaced 
with Bains Chemical recorder which was 
invented by a chappie of that name. 

In this apparatus the moving tape was 
impregnated with a solution of potas¬ 
sium iodide and starch. The stylus was 
a direct connection to the line and when 


the currents passed through the stylus 
into the paper the latter was discoloured 
by chemical changes. The result was a 
series of visible dots and dashes on the 
paper. 

Both the Embosser and the Chemical 
recorder were subsequently replaced by 
the Morse Inker. This device replaced 
the stylus of the armature on the electro¬ 
magnet with a pen which fed ink onto a 
moving strip of paper. 

To facilitate the sending of messages 
at greater speed Morse developed the 
now well known Morse Key. This was 
a horizontal brass bar with a knob on 
top of one end and a contact below. 

The bar was pivoted so that the knob 
could be pressed and the contact closed. 
When this occurred current flowed 
through the line to the receiving end. 
The length of time the key was held 
down determined whether a dot or dash 
was being transmitted. 

The next improvement was the Morse 
Sounder. It was found that an operator 
could distinguish between the long and 
short intervals representing dots and 
dashes when the armature of a relay 
was made to strike against a stop. The 
sounder is merely an electromagnet, pro¬ 
vided with a bar which is drawn to the 
magnet when the latter is energised by 
an electric current. When the circuit is 
opened a spring pulls the armature in 
the reverse direction against another 
stop. 

The Morse Sounder and Morse Key 
ushered in a very long period when this 
system, with variations of circuits, was 
practically the only one used. It has 
persisted until quite recent times in the 
main Post and Telegraph offices through¬ 
out the world and in some railway sys¬ 
tems. It still is used in the lesser coun¬ 
tries where the modern page printing 
telegraphy has not yet been introduced. 

To Morse we also owe the invention 
of the relay. This invention has also 
been credited to a degree to Joseph 
Henry but it is certain that Morse de¬ 
veloped it. 

Thus for many years the telegraph 
wires spread over many continents and 
the ticking of the telegraph instrument 
was a feature of post offices and rail¬ 
way stations. Of course many new ideas 


Four members of the team which helped to construct Australia's Overland 
Telegraph Line, one of the major engineering feats of the last century. 
Third from the left is Mr (later Sir) Charles Todd, Postmaster-General for 


came forward from time to time unti 
today a standard text book like “Tele 
graphy," by J. W. Freebody contain: 
721 quarto sized pages. It will therefore 
be appreciated that I can touch on onl> 
a few of the telegraph development: 
which were associated with the develop 
ment of Australia. 

Australia's first public telegraph ser¬ 
vice was established in 1854 when a 
telegraph line was opened between Mel 
bourne and the seaport town of Wil- 
liamstown eight miles away on Hob¬ 
son’s Bay. It was the time of the gold 
rush and Williamstown was an im¬ 
portant port for overseas vessels arriving 
in large numbers with people bound for 
the diggings. Up to that time news of 
the arrival of ships in the Bay had been 
conveyed by semaphore signals from 
Williamstown. The Electric Telegraph! 
was still a novelty and unknown in most 
parts of the World. 

RAPID PROGRESS 

Other States soon followed suit with 
the installation of the telegraph. A line 
was built between Adelaide and Port 
Adelaide in 1856. Hobart and Launces¬ 
ton, 120 miles apart, were linked in 

1857. New South Wales was next with 
a service between the South Head Signal 
station and the Merchant’s Exchange in 

1858. The line was later extended to 
Liverpool. Three years later a telegraph 
service was opened between Brisbane and 
Ipswich, Queensland. Perth and Fre¬ 
mantle West. Aust., were linked in 1869 

The Interstate telegraph service began 
as early as 1858 when lines were opened 
between Melbourne and Adelaide and 
Melbourne and Sydney. The next year 
Tasmania was linked with the mainland 
by a submarine cable across Bass Strait. 
Sydney and Brisbane were connected in 
1861; Adelaide and Perth in 1877. 

An outstanding event in the eaily 
history of the telegraph was the con¬ 
struction of the overland line from Ade¬ 
laide to Darwin. Prior to 1872 the only 
means of communication between Aus¬ 
tralia and England was a monthly mail 
service by sea and this was proving in¬ 
adequate for the growing needs of the 
Australian States. So in June, 1870, an 
agreement was reached between the 
South Australian Government and the 
British Australian Telegraph Co. to lay 
a cable between Darwin and Java, which 
was already linked with Europe. South 
Australia was to construct a land iine 
across the continent from Port Augusta 
to Darwin. 

The line followed the route taken by 
John McDouall Stuart when he crossed 
the continent from Adelaide to Darwin 
in 1862. Lack of water and suitable tim¬ 
ber and the great distances over which 
materials had to be hauled made the 
task a formidable one. However, the 
most difficult section was the northern 
533 miles south from Darwin. The 
wet season made the going very hard 
indeed and the Postmaster General of 
South Australia, Mr Charles Todd, 
arranged for two small ships to take 
supplies about 80 miles up the Roper 
River. This overcame the transport 
problem and was the only occasion when 
ships navigated the Roper River so far 
inland. 

On August 22, 1872, the most historic 
telegram ever to be transmitted in Aus¬ 
tralia was sent from Darwin to Ade¬ 
laide, announcing the completion of the 
line. Its construction was a remarkable 


South Australia. 

14 




(Continued on page 17.) 


1 QAA 















1 Money makes 
the man .. 


(Aristodemus) 


We don’t agree with Aristodemus—but no doubt he was a 
very wise sage in his time! Should it be “Manners maketh 
man”? . . . anyway, one thing is certain; we all like to 
save as much as we can. In the Encel selections for this 
month, you will find bargains galore . . . many of them 
will not be repeated. All equipment is BRAND NEW . . . 
Sales Tax has been paid . . . there are no hidden “extras” 
. . . Write to us promptly—because the stock of some 
items is limited. It is quite impossible to buy better anywhere 
in Australia—if the equipment you require is not listed, ask 
for our price! You’ll be delighted—and your bank balance 
will be much healthier . . . perhaps “money will make the 
man!” 



| | New model Pioneer SMB 161 stereo | 

i ' amplifier, Labcraft turntable with the = 

| new Acos ceramic OR Goldring ceramic 1 

f cartridge, diamond stylus, 1A i 

1 two Wharfedale or Richard 1 U 

§ Allen speakers. aw r 

^ Pioneer 160 stereo P.P. complete with = 
L A.M./A.M. S.W. tuners, Labcraft 605 = 
turntable. AH Balance pickup with ADC = 
(diamond). Two Wharfedale or Richard = 

Allen 8in speakers, £107. = 

(With lOin Wharfedale or 1 

R.-A. speakers. £115.) POffl E 

Labcraft 573 in place of 605 = 

q Pioneer SMQ 300 Amplifier, A.M./A.M. f 
\ ^ F.M./SW. tuners, Orpheus Silex turn- = 

table, Ortofon S.M.G. 212 tone arm and = 

SPU-GT-E cart. Two M ^ i 

Wharfedale lOin foam g mQ | 

surround speakers Ml § 


i I 
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| a Pioneer stereo amplifier w/- tuners. \ 

§ Labcraft 605 turntable. All-Balance = 

! arm with Decca Dcram. <4 Ok 

= Two Pioneer CS8B speaker illy 

= systems. M K B fia 

CABINETS SUPPLIED 

c Tandberg 4 track stereo tape recorder, \ 
\ ^ Pioneer tuner/amplifier combination, two e 

12in co-axial Pioneer 

j speakers . £225 i 

j / Labcraft turntable with stereo diamond, | 

: ® Medding Eight-Eight stereo amplifier in § 

Varcogram control cabinet = 

(with radio tuner — add 1 

another £10 only!) .. .. MW3# = 

jjjiiitiiiiiiiiiiiitiiiiiiiiiiiiiiiiiimiiiitmimiiiiiiiiiiiiiiiiiimiiiiimiiiiiiiiiiiiiiiiimiiiif: 

iaiiiiiiiiiiiiiiiiiiiiimiuiiiiiiiiiiiimiimiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiiiiiiiiiimiiiiiiiiiiiii 

liiiiiiiiiiiiiitiiiitmfiitiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiifiiiitiiiiiiiiiiiiiiiiiiiiiiffiniiiiiiii! 

= Medding Mullard 5/10 stereo amplifier = 

1 ' with magnetic sensitivity control unit, = 

§ J.H. turntable, J.H. Mk. II tone arm with § 

1 ADC 3 cartridge, two lOin Wharfedale full : 

1 frequency range speakers. (Substitute Lab- E 

§ craft 605 turntable and 

i All Balance tone arm if * | gBu : 

= you wish). MB 

O LEAK Stereo 50 amplifier and control, j 
1 ^ Conoisseur or Garrard 301 turntables, : 

S.M.E. 3009 tone 

arm, A.D.C.-.4 f? | f$Q [ 

cartridge. M 1 VV 

E Q Medding Mullard 5/10 stereo amplifier § 

E ' with matching control unit, Labcraft § 

l turntable with stereo diamond, two lOin 1 
W’dalc or Richard ffcam a a = 

Allen foam surround 3P fQ J §1 = 

speakers. M 1v" IV i 

iillllllltlllllllllllllllllltlllllllllllllllllllllllllllllllllllllllllllllllllllllllllillllllllllllllllll: 
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iiimimiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimi 

| | a Orpheus Silex turntable. All Balance = 

= ' ^ tone arm, Decca AJI0& 

5 Deram cartridge (diamond) & J 

| or Goldring ceramic. Price m“JB# 

\ | t Medding Eight-Eight stereo amplifiers 
l * * in timber cabinets, Labcraft turntable 

E with stereo diamond stylus, two Wharfedale 
or Richard Allen 8in spkrs. 

Retail £110. * Q ! 

Encel price. MVW B 1 

E I 2 Hl ’8 h quality Mullard 5, 10 watt am- f 

= ^ plifier. 40 mv sensitivity, with P 67 § 

= Control unit. «, ^ = 

1 SS phc? : £38/2/ : . £23-10 I 
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1 | q Special! Medding 10 watts per channel j 

= * ^ (twin 5/10) stereo amplifier with ! 

= magnetic sensitivity, P 80 stereo pre-amp. \ 

§ Best value in Australia . . . ■» 

5 limited stock. List price 

| £98/10/-. Our price .. MVll j 

i I A Medding tuners with built-in power 

* ^ supply, vernier dial. ** 

Retail £23/13/6. * 1 Y.1Q ! 

Our price. M 1 V" 1 V i 

TAPE RECORDERS 

= J C Don’t forget ... we keep all makes 1 
= 1 ^ of tape recorders — Philips, Akai, 1 
= National, AWA, etc. Write for a price! = 

fiiiiiiiiimiiitiiiiiiiiiiiiiimiiiiiiiiiiiiiitHiiiiiiiiiHiiiiiiiiiiitiiiiiiimiiiiiiiiiiiiiiiimiij 
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= j / Medding Four-Four stereo amplifiers, \ 
| ‘ O Range 20 c/s to 30 kc/s, plus or minus j 

I .. £28-10 ! 

TRANSISTOR RADIOS 

§ j *7 If you need a better class transistor 

E • ' radio, uet our price first! Philips, 

E National, Toshiba, etc. i 

: s 

18 i 1 ?- ,urnlablc and AU t**>Q i n I 

5 Balance tone arm.... &ZQ<a 1 (} - 
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Write straight away! Make up YOUR OWN COMBINATIONS and 
ask for the Encei Electronics price . . . you’ll never be disappointed. Don’t 
forget to give us your FULL address. We will care-pack and freight anywhere 
—there’s no distance barrier. 

We freight regularly to all places within Australia and many beyond! 

Australia's Greatest Hi-Fi Centre 

wet 354 BRIDGE ROAD, RICHMOND, 

9®ptnIHj&£h VICTORIA. TELEPHONE 42-2820 

p ac | 0 ry: 47 Coppin St., ^ Wholesalers 

Richmond, Victoria. 42-2883 Trade-ins accepted 
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THE NEW 


AIWA 


DM-47 


UNI-DIRECTIONAL 
DYNAMIC Model 


Ideal hr stage, studio or outdoor use! 


Of conveniently small dimensions, this new 
AIWA uni-directional model cuts off 50% of 
sound from the side and 80-85% of sound 
from the rear. This sharp directionality 
makes it comparatively free from howling 
and picking up noise. It is specially effec¬ 
tive for stereo recording, for stage or studio 
use, and for outdoors—where it picks up 
no noise unless wind is so strong as to 
be stormy. Hermetically-sealed dynamic 
unit withstands rough handling. 

Retail Price: £18. 



QUALITY 
MICROPHONE 
FOR EVERY PURPOSE 

Goldring Engineering maintain a 
full range of AIWA microphones 
—products backed by many years 
of specialised experience and 
advanced sound engineering. 

All AIWA microphones possess 
exceptional performance and con¬ 
structional characteristics, the 
smart modern styling you expect 
in quality instruments. 

Ask for fully descriptive literature, 
and for the Goldring Catalogue 
of Audio Accessories. 



M-18 Crystal 
Microphone 
Non- 

directional. 

Frequency 
response. 

50/7,000 c/s. Black, 
plastic case, with 
chrome punched basket. 
Weight 10 V 4 ozs. Dimen¬ 
sions 2 3 /fe" x 6 V 2 ". 
Retail Price: £6.5.0. 




DM-17 Dynamic 
Microphone 
Non- 

directional. 

Frequency response. 
70/14,000 c/s. Die-cast 
aluminium case in dark 
grey metallic finish. 
Weight 11 V 4 ozs. 

Retail Price: £8.8.0. 



DM-7 Dynamic^ 
Microphone 
Non- 

directional. 

Frequency response. 
65/14,000 c/s. Aluminium 
die-cast case in metallic 
blue finish. Dimensions 
2 1/16" x 8 Va". Weight 
with stand .3 5/16 lbs. 
Retail Price: £13.10.0. 


DM-14 
Dynamic 
Microphone 
Non- <= 
directional. 

Frequency response. 
90/14,000 c/s. Aluminium 
die-cast case with 
chrome grille. Fork- 
type matching stand. 
Dimensions 1V4" x 3%". 
Weight 91/8 ozs. 

Retail Price: £6.5.0. 



DM-13 Dynamic 
Microphone 
Non- 
directional. 

Frequency response. 
60/15,000 c/s. Zinc die- 
cast case with cnrome 
finish. Built-in “on/off” 
switch. Dimensions lW' 
x IO 1 / 2 ". Weight 1V8 lbs. 
Retail Price: £11.10.0. 



DM-10 
Dynamic 
Microphone 
Non- f 

directional. 

Frequency response. 
100/10,000 c/s. Alu¬ 
minium die-cast case 
with chrome grille. 
Dimensions IV 4 " x 4". 
Weight 12Va ozs. 

Retail Price: £8.8.0. 

M-18 Crystal Microphone 


GOLDRING ENGINEERING 

(AUST.) PTY. LTD. 


SYDNEY: 443 Kent Street. BX 1275, BX 1276. MELBOURNE: GOLDRING 
ENGINEERING DISTRIBUTORS LTD., 366 Bourke Street. 67 1197. BRISBANE: 
Commerce Australia Pty. Ltd., Rowe’s Building, 235 Edward Street. 2 3246. 
ADELAIDE: Farley & Fahy, 77 Wright Street. 51 5117. PERTH: Burridge & 
Warren Pty. Ltd., 69 King Street. 21 7145, 21 5388. 
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feat, and ranks in the forefront of Aus¬ 
tralian pioneering achievement. It took 
23 months to erect at a cost of £300,000. 
More than 36,000 poles were used, some 
of them being hauled up to 500 miles. 
More than 200 tons of other material 
were carted into the interior. Thousands 
of sheep and cattle were driven up to 
500 miles for food supply. 

Eleven repeater stations were stretched 
out over the line. Six men were posted 
at each station including a Station Mas¬ 
ter, Assistant Operator and four Lines¬ 
men. The stations were provisioned for 
12 months, each one being allocated 
twelve horses, a team of bullocks, and 
spare bullocks to provide meat. 

MODERN IMPROVEMENTS 

Two copper wires now strung along 
the route make it possible to operate 
on carrier systems whilst settlement 
and improved transport facilities in Cen¬ 
tral Australia and the Northern Terri¬ 
tory enable staffs at repeater stations to 
obtain fresh food from other sources. 
However, it was not until 1950 that the 
last cattle were sold at Daly Waters. 

One of the great dramas of the Aus¬ 
tralian Telegraph system occurred on 
July 28, 1917, at a small town called 
Hall’s Creek, 250 miles south of Wynd- 
ham and 350 miles inland from Broome. 
The only link with the outside world 
was a single telegraph line 2284 miles 
long to Perth. The postmaster was a 
man named Tuckett, who had also taken 
a course in first aid from a Doctor 
Holland, of Perth, some years before. 
Tuckett was therefore the local “doctor” 
for the few people who lived in the area. 

A stockman named Darcy fell from 
his horse on July 27 and suffered inter¬ 
nal injuries. When found by his friends, 
rolling in agony on the ground and suf¬ 
fering from thirst, he was taken in a 
buggy to “Doc” Tuckett. The trip took 
12 hours. Tuckett injected his last dose 
of morphia and tried to contact a doctor 
at one of the telegraph stations. When 
none was available at the regular sta¬ 
tions Tuckett contacted Perth, and his 
old instructor, Dr Holland, was brought 
to the telegraph room at the G.P.O. 

“Doc” Tuckett described the symp¬ 
toms of Darcy and Dr Holland made 
a diagnosis. The upshot of it all was 
that Tuckett was to operate under in¬ 
structions given by Dr Holland over the 
telegraph. He had no anaesthetic, no 
antiseptic except Condy’s crystals, and 
only a razor and penknife. Tuckett 
hesitated, being afraid that his lack of 
skill would kill the patient. Dr Holland 
replied immediately, “Operate. Darcy 
will die, anyhow, if you don’t.” 

“CLEAR THE LINE” 

So Tuckett got everything ready. A 
special order from the postal authori¬ 
ties cleared the line from Perth to Hall’s 
Creek and held it open. The whole of 
Western Australia north of Perth sud¬ 
denly lost contact with the world. Busi¬ 
ness telegrams, news of the war in 
Europe and newspaper despatches piled 
up in telegraph offices unheeded whilst 
people waited breathlessly the outcome 
of the drama. 

The groaning man was lifted onto the 
table and by instructions over the tele¬ 
graph Tucker carried out the operation 
without anaesthetic. He had to open the 
abdomen and re-position misplaced 
organs. Assistants held the patient down. 
They prayed that nowhere in the wild¬ 
erness traversed by the wire would bush- 
fire or other forces interrupt the tele¬ 


graph. Eventually the operation was 
complete and for the first time in 36 
hours Darcy was free from his extreme 
pain. 

Dr Holland later arrived at Hall’s 
Creek after travelling up the coast by 
boat and battling through terrible coun¬ 
try for many days. He left another doctor 
in Perth to keep in touch with Tuckett. 
Unfortunately Darcy died, but not from 
the operation. He contracted fever and 
his constitution, weakened from his 
ordeal, could not cope with it. 

But Darcy’s death was not in vain. 
The Reverend John Flynn, founder of 



The original route of the Overland 
Telegraph Line, thawing the repeater 
stations. The position of tome of the 
latter have since been changed. 

the Inland Mission and (later) the Fly¬ 
ing Doctor Service, heard the story and 
published it in his magazine. The In¬ 
lander. It was the argument he needed, 
and lead to the building of a hostel at 
Hall’s Creek staffed with trained nurses. 

But let us return to the technical side 
of the telegraph story. Once the basic 
principles of telegraphic communication 
had been established, and telegraph lines 
began to criss cross Australia and the 
other continents, engineers concentrated 
on the task of providing more and more 
circuits for each physical line between 
any two points. 

Thus was ushered in such systems as 
Simplex, the Duplex, Time Division 
Multiplex, Differential Duplex, Diplex, 
Quadruplex and so on. It is impossible 
to describe all these here and the tech¬ 
nical matters involved are also rather 
complicated. 

At first two wires were necessary to 
transmit a message but it was soon found 
that only one wire was needed, with 
the earth used as a second conductor 
to complete the circuit. Then it was 
found that the single wire could be used 
to transmit a message in each direction 
simultaneously, which became known as 
the Duplex system. Later the rate was 
doubled by the Quadruplex system which 
enabled two telegrams to be sent simul¬ 
taneously in each direction. 

One of the most ingenious con¬ 


trivances still in use in many parts of 
the world, including The Overseas 
Telecommunication Co. of Australia for 
overseas cable transmission, is the Multi¬ 
plex System. This device enables 
several operators to have use of the line 
in turn for a fraction of time sufficient 
to enable the transmission of one coded 
character. This is done by means of a 
distributor at each end of the line which 
connects the line to the transmitting set 
of each operator in succession for a 
similar period. 

The Multiplex system used in the 
Australian Post Office telegraph system 
enabled 16 messages to be transmitted 
simultaneously over the one circuit. This 
circuit operated either a morse sounder 
or some form of recording telegraph like 
a teleprinter. A brief description of the 
Multiplex together with others such as 
the Wheatstone Automatic and the 
Teleprinter will be given in next month’s 
article, when we will be dealing with 
the new Tress System now in operation 
in Australia. 

MACHINE TELEGRAPHY 

The Wheatstone System was the first 
development toward machine telegraphy 
and was invented by Wheatstone in 1867. 
It was not until early in the present 
century that machine telegraphy began 
displacing the old hand-operated system 
in Australia. The Wheatstone Automatic 
System was then installed and it enabled 
the transmission rate to be increased 
from 25 to 200 words per minute. 

However, although the Wheatstone 
System enabled traffic to be dealt with 
more expeditiously, it involved many 
incidental operations which were not 
economical in view of the further deve¬ 
lopments in direct page printing of mes¬ 
sages by multiplex teleprinter machines. 
In 1923, the Post Office began to convert 
the main telegraph routes to this direct 
page printing of messages. These mach¬ 
ines actually print automatically the 
message on the telegram form as de¬ 
livered to the recipient. 

A more recent development has been 
the voice-frequency telegraph system, 
whereby a single telephone channel can 
be used to provide 24 telegraph channels. 

Long distance telephony is carried out 
by means of RF carrier waves trans¬ 
mitted along the lines. These are modu¬ 
lated with the audio voice currents 
similar to radio telephony and broad¬ 
casting. By using carrier waves of many 
different frequencies transmitted along 
the wire, with suitable filter arrange¬ 
ments to prevent one carrier interfering 
with another, many telephone conversa¬ 
tions can be transmitted along the one 
wire. 

Then, by allotting one frequency of 
the telephone carrier system to tele¬ 
graphy, this can have superimposed on 
it 24 channels of telegraphy. Thus 15 
carrier-wave channels may be derived 
from one pair of wires, and each channel 
is capable of accommodating a 24- 
channel voice-frequency telegraph, car¬ 
rier system. Over each of these voice- 
frequency telegraph carrier channels, a 
duplex teleprinter machine system can 
be operated. It is thus theoretically prac¬ 
ticable to equip one pair of wires so 
that 720 telegrams may be transmitted 
simultaneously. 

For some time, the Post Office has 
been studying the methods used by lead¬ 
ing overseas countries to reduce costs 
and speed up the handling of telegrams. 
How this has been achieved will be de¬ 
scribed in our next article. 















Which turntable is 
completely silent? 


ORPHEUS 

Sitex ! 


Stereophonic recordings demand 
specialised playback equipment. 
The Orpheus Silex turntable 
satisfies every requirement of the 
hi-fi enthusiast. Total wow is less 
than 0.09% .... there is no 
detectable rumble or noise. 
Examine the advanced engineer¬ 
ing of this fine turntable—don't 
be satisfied with anything lessl 


INTERSTATE REPRESENTATIVES: 

N.S.W.: Audio Engineers Pty. Ltd., 422 Kent 
Street. Sydney . . . . Tele.: 29-6731 

SOUTH AUSTRALIA: Eilco Sales, 233 

Rundle Street. Adelaide Tel.: 0-1259 

QUEENSLAND: Sydney G. Hughes, 154- 

158 Arthur St., New Farm, Brisbane 
Tele.: 58-1014 

WESTERN AUSTRALIA: Athol M. Hill, 842 
Hay Street, Perth .... Tel.: 21-7861 

TASMANIA: K. W. McCulloch Pty. Ltd.. 

109 York St, Launceston Tel.: 2-5322 
A.C.T.: Australian Physical Laboratories, 

P.O., Box 225. Canberra City. 

Tel.: 43-010 (Mr J. E. Howe) 


Why do enthusiasts everywhere invest in the Orpheus Silex? 
The answer is simple . . , the Silex is the ONLY turntable in 
Australia with a completely floating suspension system — 
the turntable, turntable spider and spindle as well as the pick¬ 
up assembly are completely "free" from the motor, and mount¬ 
ing base. This unique system assures you of absolute elimina¬ 
tion of all vibration from the motor drive mechanism—and 
near-perfect cancellation of acoustic feedback. No other turn¬ 
table offers this feature! 

Other Orpheus Silex features include: • Complete speed 

control — 7% variation available • Pick-up vertical adjust¬ 
ment one simple operation • Turntable levelling adjustment 
—only three simple hand screws • Hum can be forgotten — 
cast aluminium unit plate shields motor completely • Records 
are engaged by Jtheir outer edge on rubber mat $ When not 
in operation unique engineering design "cages" motor and 
speed variation mechanism—belt drive wheel is dis-engaged 
• 16" records do not foul superstructure—normal arms will 
track satisfactorily q Periphery belt driven turntable weighs 
6ilbt. 
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SIMULATING H.V. POWER NETWORK CONDITIONS 


Recently, the Protection and Communication Design 
Section of the Transmission Division, N.S.W. Elec¬ 
tricity Commission, completed the installation of a 
Direct Current Network Analyser. Designed by the 
staff of that Section, the analyser is basically an 
analogue or scaled replica of the high-voltage power 
system. 

By G. Johnstone 
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F OR true representation of the alter¬ 
nating current power system an 
AC network analyser is required, which 
utilises resistance, inductance and capa¬ 
citance to represent these same electrical 
parameters of the power system. (One 
such analyser has been installed by the 
commission in the basement of Ran- 
nan House.) 

However, a far less expensive and, for 
many purposes, sufficiently accurate re¬ 
presentation may be constructed by using 
a DC source to represent the AC gener¬ 
ators and resistance to represent the 
various parameters. 

The analyser enables the magnitude 
of faults on the power system to be 
determined in terms of current (amps) 
or power (MVA), eliminating many 
hours of long-hand calculation. For 
example, an extensive study comprising 
one week of manual calculation, could 
be carried out on the analyser, in three 
to four hours. 

A fault on the power system may 
be classified as any abnormal disturb¬ 
ance or connection to the various items 
of equipment, such as a tree falling 
against a line, a broken conductor touch¬ 
ing either the steel support tower or 
ground, safety earth sticks left on a 
busbar, or lightning damage. 

Any abnormal condition should be 
countered in the shortest possible time 
to avoid interruption to customers’ sup¬ 
ply and damage to equipment. This is 
done by protective relays which sense 
any change from the normal and effect 
operation of circuit breakers at both 
ends of the faulted equipment, thus iso¬ 
lating it from the rest of the system. 

In determining the sensitivity of the 
protective relays at any location, it is 
necessary to forecast the electrical con¬ 
ditions that will prevail at a substation 
for various fault conditions on the item 
of equipment to be protected. This may 
be done by a series of longhand calcu¬ 
lations but, for several types of fault 
conditions at various locations and gen¬ 
erating conditions, it is a laborious and 
tedious operation. Hence the advantage 
of using scale model systems. 


Each item of 
equipment on the 
power system pre¬ 
sents an imped¬ 
ance to the flow of electricity through 
it and may be represented by its “im¬ 
pedance value.” 

The power system as a whole may 
be represented mathematically by a 
network of components interconnected 
in the same manner as are the items 
of equipment on the power system 
which they represent. 

Applying this concept, each impedance 
unit of an analyser can be a scaled 
replica of each of these impedances, 
connected in the same manner; the an¬ 
alyser may be said to be a scaled model 
of the power system- — a scaled mathe¬ 
matical model rather than a physical 
one. 

Because the analyser is a scaled model 
the electrical quantities are much lower 
than those they represent. The “base” or 
reference quantities are 100 volts, 10 
miiliamps and 10,000 ohms. 

The base voltage is provided by a 
highly stabilised 10 volt, 0-1 amp. tran¬ 
sistorised DC power supply. The base 
current of 10 miiliamps represents 100 
MVA of power. 


Provision was made for 1,320 im¬ 
pedance units, each unit representing an 
item of equipment on the system (trans¬ 
mission line, transformer, generator, 
etc.), constructed as shown in the dia¬ 
gram. 

To- minimise the volume of wiring 
within the analyser, telephone switch¬ 
board wiring techniques were adopted. 
The units are permanently interconnected 
but also provide flexibility in as much as 
each unit may be switched out, or re¬ 
placed by another unit, or network of 
units, as desired. This enables many 
variations in system connections as well 
as future changes and additions to be 
considered. 

Three-phase, phase-to-phase, phase-to- 
ground and double phase-to-ground 
faults may be studied on the analyser. 
Representation at present covers the 330 
kV and 132 kV systems throughout the 
State, and it is intended in future to ex¬ 
tend the coverage to the 66 kV and 
lower voltage distribution systems. 


PIPELESS ORGAN 




The “Technical Editor's World Review ” made its first appearance 
in the May, 1939, issue. The lead story was a description of a “pipeless 
organ ” using the amplified reed principle and built strictly to the 
standards of the American Guild of Organists. 

Quite a few of these “Everett ” organs were imported into A us- 
tralia but most would appear to have since been “pensioned off ” mainly 
because of deterioration in their mechanical and pneumatic systems. 
The amplified reed principle is still featured, however , in some modern 
Wurlitzer electronic organs, though associated with a much more refined 
keying and control system. 

But the trend to electronic organs , established by the early Ham¬ 
mond and Everett models, has quickened during the intervening 25 
years till , today , there are tens of thousands of electronic organs of all 
types in Australian homes , clubs and churches. 

We've even described one for home construction! 
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PA152 

Attractive moulded 
cabinet with 8 in. cone 
speaker and 600 ohm line 
transformer. Suitable for 
wall or desk mounting. 
Attractive two tone finish 
—Lavender and Beige. 


PA343 

General purpose line 
source reproducer for 
music and speech 
range 100 to 7,000 
cycles. Power capabi¬ 
lity 15 watts of pro¬ 
gramme. 


PA188 

For overhead mounting 
this is a surface style unit. 
360-degree diffusion over 
a wide area. In smart styl- 
ing to suit modern 
architectural treatments. 


RESLO DRIVE UNIT SU10 
Exclusive features are the 
self-locating diaphragm and 
the concentrically inter¬ 
locked magnet which to¬ 
gether produce an undis- 
pl-aceable mechanical 
assembly proof against de¬ 
centering. 


PA186 

For flush mounting this 
unit has a recessed 
acoustic surround which 
mounts the complete 
assembly above the ceil¬ 
ing line. 360-degree dif¬ 
fusion. 


AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 


• 554 PARRAMATTA RD. t ASHFIELD, N.S.W. 71 0791. 

• 33 RANKINS RD. f KENSINGTON, VIC. 33 0421. 

• CNR. WILLIAM AND NEWCASTLE STS., PERTH. 28 3425-6. 

• 80 CAMERON STREET, LAUNCESTON. 2 1804. 

• 123 MURRAY STREET, HOBART. 3 3836-7. 


Also available from: 

NEWTON MCLAREN LTD., ADELAIDE. 
CHANDLERS PTY. LTD., BRISBANE. 
ATKINS (W.A.) LTD., PERTH. 

Also from leading wholesalers. 


AW A has the most comprehensive range of speaker assemblies to meet every need 
in audio reproduction. There are styles and finishes to tone-in with all decors. 
Indoor designs are available for wall, ceiling, and table mounting. Outdoor types 
are weatherproofed: robustly designed for industrial use. Also included in the 
AWA range are special designs for high power projection, and designs for wide 
angle, wide audio range fidelity. 

Each model is precision engineered for highest quality performance and thorough 
reliability. 


PA73 

Timber cabinet, with 8 in. 
speaker for applications 
where a bidirectional 
characteristic is desired, 
finished in Ivory, Grey or 
Maple. 


PA218 

Designed for overhead 
mounting in contemporary 
styling. The unit can be 
suspended by chain or 
rod. Gives uniform 
response over a wide area. 


PA143 

Short exponential horn speaker for 
distance projection of speech only. 


PA130, PA108 and PA109 
Standard exponential horn speaker for 
public address where distance projection 
of speech and incidental music is 
required. These flare baffles are for use 
with 8 in. and 12 in. permanent magnet cone speaker units 
and provide high conversion efficiency. 


PA138 ^ 

Standard reflex horn speaker for 
medium distance projection of speech 
and incidental music. 


PA77/PA74 

Polished timber cabinet 
for wall or table mount¬ 
ing with 8 in. or 12 in. 
cone speaker and 600 
ohm line transformer. 









































TECHNICAL REVIEW 


A WIDE-RANGE 

PUSH-BUTTON AUDIO OSCILLATOR 


The August, 1963, issue of the Hewlett-Packard Journal* contains details 
of a new push-button oscillator covering the range from lOcps to I 

megacycle. 

In both laboratory and production high repeatability and 1 per cent accu- 


work it is common to encounter meas¬ 
uring situations in which it is necessary 
to make tests at a relatively few test 
frequencies, but in which these same 
few frequencies are used again and again. 
When this is the case, it is advantageous 
if the test oscillator being used has not 
only a convenient means for selecting 
the desired spot frequencies but also a 
high resetability of output frequency. 

A logical approach in designing an 
oscillator tuning system to have high 
resetability and simplified frequency 
selection is to design one in which the 
desired frequencies are selected by push¬ 
button switches. Such a system gives 
quick selection of frequency, eliminates 
the need for operator dexterity in set¬ 
ting a tuning dial, and all but eliminates 
the effect of mechanical tolerances which 
degrade the resetability of the usual vari¬ 
able tuning system. 

Consequently, the repeatability of a 


racy, while a continuous vernier control 
gives continuous coverage between the 
digital steps and also extends the upper 
frequency limit to 1 megacycle. 

Despite the design emphasis on quick 
frequency selection, emphasis has also 
been placed on designing the oscillator 
to be a precision laboratory instrument 
in every sense. The output frequency 


accuracy is within 1 per cent and experi¬ 
ence has shown the repeatability of . fre¬ 
quency settings to be typically well 
within .04 per cent over 24-hour periods. 

Total harmonic distortion is below 1 
per cent and hum and noise are less 
than 0.05 per cent of rated output. The 
instrument provides an output of 5 volts 
open circuit from a 600-ohm source im¬ 
pedance, giving 2.5 volts across its rated 


A panel view of 
the new model 
241A push-button 
oscillator. The 
frequency vernier 
provides overlap 
between the digi¬ 
tal switched fre¬ 
quencies. A spe¬ 
cial version is 
available for tele¬ 
phone testing ap¬ 
plications. 
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Double-pole push¬ 
button switches, 
select two identi¬ 
cal sets of resist¬ 
ors, indicated at 
left, and 
duce them 
the arms of a 
conventional Wien 
bridge ft/C oscil¬ 
lator. Selection is 
to three signi¬ 
ficant figures . 


A 

an 


variable output 
output control 


into 


push-button system can be essentially 
that established by the short- and long¬ 
term stability of the oscillator circuit, 
while the readability, being that of a 
digital system, is high and at the same 
time is appealing to non-technical 
operators. 

The push-button tuning system has 
been used in the design of a new RC 
test oscillator that operates from 10 cps 
to 1 megacycle. Push switches permit 
selection of frequencies with 3-digit reso¬ 
lution, allowing the oscillator to be reset 
to any discrete frequency with a preci¬ 
sion superior to that achieved with the 
usual dial tuning. 

The push buttons provide for 4,500 
frequencies from 10 cps to 999 kc with 
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A second set of double-pole push¬ 
buttons applies the desired multiplier 
by introducing appropriate values of 
C into the brfidge arms . 


load of 600 ohms, 
attenuator provides 
range of 40 db. 

A special-purpose version of the push¬ 
button oscillator has been designed for 
telephone testing applications. The cir¬ 
cuitry of the special oscillator is gene- 
intro- rally similar to that of the parent instru¬ 
ment but a number of application fea¬ 
tures have been included that facilitate 
telephone work. 

The instrument’s frequency coverage, 
for example, is from 100 cps to 10 kc 
with an absolute accuracy of 0.2 per cent 
over the 55-95 deg. F. temperature 
range. 

Other special adaptations for telephone 
work include an output circuit arrange¬ 
ment that has two sets of output ter¬ 
minals to match either 600- or 900-ohm 
lines. Both of these outputs are bal¬ 
anced to ground and the impedance of 
each is held within 5 per cent of nominal 
over the complete frequency range. The 
phase angles of the source impedances 
are held within 5 degrees of that of a 
true resistive source. 

The oscillator is arranged to operate 
from the standard 48 volt (positive 
ground) telephone equipment battery 
supply. 

m The Hewlett - Packard Company, 
1501 Page Mill Road, Palo Alto, 
California, U.5.A. 


O 


























































Cannon are the largest manufacturer of RF connectors 
in Australia. When you select a Cannon RF type, you 
are assured of the finest quality, backed by local 


service and manufacturing facilities. Cannon repre¬ 
sentatives in all States carry stocks of RF connectors 
and can give you immediate, off-the-shelf delivery. 


For further information contact Dept. R28 at your local Cannon office. 

CANNON ELECTRIC (AUSTRALIA) PTY. LTD 

58 Cluden Street, Brighton East, S.6 (Melbourne) """"TT’SSJJS 


CANNON 

ELECTRIC 


REPRESENTED BY: 

NEW SOUTH WALES: Cannon Electric (Australia) Pty. Ltd., 5th Street, Kingsford-Smith Aerodrome, Mascot. 
SOUTH AUSTRALIA: Cannon Electric (Australia) Pty. Ltd., Commonwealth Aerodrome, Parafield. 

WESTERN AUSTRALIA: Athol M. Hill, 842 Hay Street, Perth. 

QUEENSLAND: C. A. Pearce & Co. Pty. Ltd., 3 Bowen Street, Brisbane. 

TASMANIA: H. M. Bamford & Sons Pty. Ltd., 228 Murray Street, Hobart, and 212 York Street, Launceston. 


NUMBER ONE IN ELECTRICAL CONNECTORS 


Small, weatherproof connectors 
featuring bayonet-lock coup¬ 
ling for quick connect and 
disconnect. Designed for 50 
ohm systems but can be used 
in 70 and 90 ohm systems 
where impedance matching 
not critical. Series BNC has 
a 10,000 Mc/sec range. 


Medium size, weatherproof con¬ 
nectors, impedance matched 
for 50 and 70 ohm systems. 
This series has a 10,000 Me/ 
sec range. 


RANGE OF 


Low cost, general-purpose con¬ 
nectors of non-constant imped¬ 
ance. Available in single and 
twin contact types. Operate 
satisfactorily up to 200 Me/ 
sec, can be used with caution 
up to 500 Mc/sec. 


IMPROVED UHF 


These UHF plugs feature im¬ 
proved cable termination with 
the use of a braid clamp and 
a moisture seal. They are 
intermateable with standard 
UHF sockets. 












Three New Sty casts 

Three highly loaded epoxy casting resins with good handling 
characteristics are the latest additions to the Emerson and 
Cuming. Inc. line of Stycast resins. Stycast Steel with a filler 
of finely divided steel, Stycast Aluminium highly filled with 
powered aluminium, and mahogany coloured Stycast Wood using 
a combination of low density proprietary fillers offer the user a 
wide choice of materials for making forming tools, models, 
or reproductions where properties approaching those of the filler 
are desired. They are also useful for filling in machining errors, 
or patching holes in steel, aluminum or wooden parts. 

The new Stycasts are two part systems that can be cured 
overnight at room temperature, or in one to two hours at 150 
degree F. When cured, each is readily machinable. Stycast Wood, 
after curing, may be carved with a knife, or shaped with con¬ 
ventional woodworking machine tools and also has the advantage 
of having no grain. Stycast Steel and Stycast Aluminum may 
he useful in cases where good heat conductivity is required. 
(Emerson and Cuming Inc., Canton, Massachusetts, U.S.A. In 
Australia Wm. J. McLellan and Co.). 

The "Transluxor" 

A new solid-state device, at present in its early stages of 
development, offers the prospect of an attractive alternative to 
the transistor for use at ultra-high frequencies, where it is 
claimed to have a greatly superior performance. Known as a 
“transluxor,” the device operates at a temperature of about 
minus 196 degrees C, and was shown to the public for the 
first time at the Physical Society Exhibition in London. 

Although its properties are generally similar to those of a 
transistor, the transluxor differs in that, as its names implies, it is 
light-operated. The current is carried by photons instead of 
electrons, and as it is less limited by the usual transit-time effects, 
operation at frequencies well above a thousand megacycles is 
expected (Mullard Limited, Mullard House, Torrington Place, 
London, W.C.I., England). 

Progress in Lasers 


25 YEARS AG©:-™— 

Our April, 1939, issue carried an article on 
Trolitul, a new hydro-carbon moulding compond 
that would feature in the “new season's coil kits ” 

—a compound which had to be imported from 
Germany. 

About the same time, with war clouds gather¬ 
ing, the Trol Moulding Company, a subsidiary of 
RCS Radio, ordered 10 tons to trolitul (a trade 
name for polystyrene) to be subdivided and 
freighted on separate ships. 

The last shipment was actually inside Mel¬ 
bourne heads when war was announced, and 
seemed lost to Australia when the ship turned 
tail and fled. But the Trol Company got its powder 
much later, when the ship was detained and un¬ 
loaded by the Dutch. 

The shipments of trolitul never reached the 
civilian market but were diverted to military 
applications, supplemented by additional and 
limited supplies from the U.S. and France. 

Polystyrene, now manufactured in quantity 
in Australia, still finds enormous use in electronic 
equipment. 

Voltage Tube Division), 34 Portland Place, London, W.l. 

Two more gas lasers have now been announced by British 
companies, namely: International Research and Development Co. 
Ltd., Fosse Way, Newcastle upon Tyne, and G. E. Bradley Ltd., 
Electrical House, Neasden Lane, London, N.W.10, 



The emergence of the laser is undoubtedly the most import¬ 
ant development in industrial electronics since the discovery of 
the transistor. Tentative applications are being found for it in 
many fields, including those of communications, plasma physics, 
astronomy, biology and surgery. Industrial applications include 
welding, drilling, analysis, non-destructive testing and light sources 
for high-speed photography. 

The latest phase in British laser development is the intro¬ 
duction of commercial continuous-wave gas lasers. The first of 
these became available in July last year. The device is contained 
in a hermetically sealed silica chamber which makes use of a 
helium-neon mixture which is excited by a radio-frequency 
source (Ferranti Ltd., Valve Department, 

Hollingwood, Lancashire, England). The 
laser, called the Mark I, operates at wave¬ 
lengths of 6,328 angstroms with a plane 
polarised output of 10 milliwatts. 

A second gas laser—an inexpensive de¬ 
vice intended primarily for teaching and 
research purposes—has been produced more 
recently (2). This laser, with outputs of 
two milliwatts and 10 milliwatts at 6,328 
and 11,530 angstroms respectively, is being 
offered at the economical price of £450, 
in Britain, by Elliott Automation Ltd. (High 

Telephone users in Britain can now 
buy this auxiliary gadget, which 
leaves both hands free during a con¬ 
versation. Selling tor about £4/5/ 
sterling, it is a self-contained, trans¬ 
istorised telephone amplifier, plus a 
calendar and a penholder as a bonus. 

Only connection to the telephone is a 
pickup coil held in place by a suction 
cup. 


Dual Standard TV 

The forthcoming opening, in April, 1964, of the first station 
in London for the third British national television program net¬ 
work B.B.C. 2 has already brought about many changes in the 
design of British television receivers. 

When the world’s first regular service of high-definition 
television began in London in 1936, the system adopted was for 
405-lines definition, positive vision modulation and amplitude- 
modulated sound with the transmitters operating in the very high 
frequency (V.H.F.) band. But although this 405-line system is 
still used by both the British Broadcasting Corporation and the 
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BEFORE BUYING 
A QUICK-HEATING IRON 

ASK THE MAN WHO 
OWNS 


Famous Standard Iron 
Quick - heating and 
Time-tested depend- 


ONE 


EGDLPGb 


ability. Price 55/ 


New Mimscope 
For delicate 
soldering jobs 
Weighs only 
I 12 ozs. 

I Price 52/9. 


Vibroscope 
The Electric Etching 
Tool for all metals 
Price 35/-. 


" Scope De-Luxe 
r Features Two-Tone 
handle, Stainless 
Barrel. Price 59/6. 


The De-Luxe 
is supplied in 
re-usable 
pouch pack 
including set 
of spare Tips. 


MAINS NATIONAL 

TRANSFORMER 

All Scope products operate 

with the highest efficiency 

when used with Mains 

National Transformers. 


Now available New 12" 
Barrel Extension Kit 
enables both De-Luxe and 
standard scope to be 
converted to longer 
Barrel Irons. Price 28/-. 


AUSTRALIAN & OVERSEAS AGENTS: 

WM. J. McLELLAN & CO. PTY. LTD., 

The Crescent, Kingsgrove, N.S.W. 50-0111. 




VICTORIA: 

A.E.E. CAPACITORS PTY. LTD. 

202 Bell Street, Preston. 44-0491. 


Other sales enquiries to: 

QUEENSLAND: K. H. DORE & SONS, 

505-507 Boundary Street, BRISBANE. 

SOUTH AUSTRALIA: B. L. ANDREW & CO. LTD., 
102 Gilles Street, ADELAIDE. 


TASMANIA: W. P. MARTIN PTY. LTD., 

188 Collins Street, HOBART. 

WESTERN AUSTRALIA: I. W. HOLMAN & CO., 
249 James Street, PERTH. 


NEW ZEALAND: H. W. CLARKE (N.Z.) LTD., 
42-46 Cable Street, WELLINGTON, C.3. 

H. W. CLARKE (N.Z.) LIMITED, 

10 Teed St., Newmarket, AUCKLAND, S.E.1. 





































SCIENTIFIC NEWS-cont. 


Independent Television Authority and will continue to be used 
for a number of years to come, the new B.B.C. 2 program is to 
be transmitted on the ultra high frequency (U.H.F.) band, using 
625-line definition with negative vision modulation and frequency- 
modulated sound. 

Thus almost all the television sets marketed in Britain 
recently contained a “625/405” change-over control which operates 
a multi-contact slider switch to alter the operating conditions at 
some 15 to 20 different points in the circuit. On the transmitting 
side, B.B.C. engineers have developed a purely electronic method 
of converting 405-signals to 625, or vice versa. 

Fishing by TV 

The fisheries laboratory of Britain’s Ministry of Agriculture 
and Fisheries at Lowestoft is to use a television camera able to 
operate on the sea bed to study the general behaviour, breeding 
habits and movements of fish. The equipment ordered by the 
British Ministry is the new Marconi Series 321 camera, which is 
completely automatic in operation and which can be enclosed 
with its control unit, in a pressure casing at the bottom of the 
ocean, without the need for adjustments of any kind to be made. 
A single supply of electrical power is all that is necessary to run 
the entire channel on the sea bed. 

The output television signal is in a final form which can 
be carried over an almost unlimited length of cable from the 



,£c/io II, the largest satellite ever put into orbit , is a 
135 -foot diameter inflated balloon, which provides a re¬ 
flecting surface for radio waves. The satellite would 

dwarf a normal two-storey dwelling as indicated. 

bottom of the sea to the experts on the surface, who will be 
able to study the fish and the operation of trawl nets, as much 
as 12,000 feet away from the ship on a 21 in monitor screen. 
Usable pictures can be obtained with as little as 0.1 foot candles 
of light falling on the vidicon tube face plate. 

Smaller Than Ever 

Microminiaturisation has been a main feature in radio and 
electronic exhibitions in Britain during the past year. Several 
firms are working on this form of electronics compacting. Mul- 
lard’s, for instance, is now producing a stacked-film assembly 
with a packing density of 350,000 parts per cubic foot, which 
is an integrator unit developed for a rocket guidance system 
used by the Royal Aircraft Establishment, Farnborough, Hamp¬ 
shire, England. The “pack” is equal in volume to a couple of 
20-cigarette packs, but it contains 389 transistors, 832 semi¬ 
conductor diodes and 2,217 resistors and capacitors. 

The economics of this kind of assembly means that it will 
almost certainly be introduced for domestic television and radio 
manufacture in the near future. A complete electronic assembly 
for a television set could be packed into a space much smaller 
than a tennis ball. A complex radio receiver could be condensed 
to the size of a wrist watch. 

All-purpose Radar 

A small all-purpose marine radar with a range from 45ft to 
48 miles has gone into production in Britain. Produced in a 
range of three with screen display sizes of 9in., 13in. or 16in., 
the smallest unit weighs only 501b. Any one of them can be table- 
mounted or “hung” from a bulkhead. It can be used on a 
harbour tug or, with equal effect, on a 100,000-ton tanker. 

The manufacturer, Associated Electrical Industries, states 
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that apart from transistors replacing electronic valves and con¬ 
sequently cutting down on size and maintenance, the set covers 
three needs: river-radar clarity down to 45ft., early detection of 
small targets in the middle range, and reliable all-weather, long- 
range detection up to 48 miles. 

Cheaper Colour TV 

A colour TV receiver costing only about £90 sterling is 
reported to have been developed in Japan by Mitsubishi. It is 
claimed to be the world’s cheapest colour set. The set uses two 
independent picture tubes with the immages combined by means 
of dichroic mirrors. It is claimed that the pictures are li times 
as bright as those of conventional black-and-white sets and 
several times brighter than colour receivers so far produced. 

Although full details of the receiver are not available, it 
would appear that it is based on the two-colour system which 
attracted considerable attention in the United States a few years 
ago, following demonstrations by Dr E. Land of the Polaroid 
company. It depends for many of the colours upon subjective 
effects in the brain. 

Although such systems have demonstrated their ability to 
produce reasonably effective pictures, most authorities up to 
now consider the range to be considerably below that of three 
colour systems. 


Power From The Sun 

The concept of power from sunlight comes closer to com¬ 
mercial reality with the development in Britain of multiple solar 
cells which have virtually unlimited life and can withstand ex¬ 
treme climatic conditions. The new system is based on a large- 
area silicon photo-voltaic cell unit known as type MS40. It is 
composed of four individual cells connected in parallel to a 
common heat sink. An integral moulded cylindrical lens encap¬ 
sulation increases the effective solar radiation collection area. 



Intended to make history, these six TV cameras were to 
take close-up television shots of the surface of the moon 
for transmission back to earth. The moon shot was a 
good one but an electrical fault rendered the cameras 
blind before they ultimately smashed into the moon's 
surface. 


This, together with other design features, gives a solar spectrcm 
conversion efficiency of about 8 per cent at ground level. 

A trial assembly of the MS40 modules has just been shipped 
to the Persian Gulf where it will be used to power offshore oil 
drilling. Others are being used to provide light for marine buoys 
and other navigational aids. Compared with conventional 
power generation systems using commercial fuels and requiring 
frequent maintenance, running costs of the solar power system 
are said to be negligible. (Ferranti Ltd., Hollingwood, Lancashire, 
England.) 

Better Rubber 

The French Atomic Energy Commission, of 69, Rue de 
Varenne, Paris 7, says it has developed an improved way of 
making hard-wearing rubber for motor-car tyres, conveyor belts 
and other goods. 

Both filler materials and raw latex are mixed together as 
free-flowing solutions and the mixture is then irradiated by 
placing radio-active colbalt near it. At the very last moment, 
just before it is moulded, it is coagulated by heating. 
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Who makes the only recording tapes worth hounding your dealer for? AMPEX 


If your dealer doesn’t yet have Ampex tapes, 
hound him. But be nice about it. After all, he 
might not know that only Ampex tapes have a 
Ferro-Sheen*oxide surface. In which case you’ll 
have to explain that for maximum frequency 
response, clean operation and low head wear, 
nothing else will do. You might' also point out 
that Ampex offers Ferro-Sheen surface in two 
kinds of tapes: premium Ampex 500 Series, and 
popular-priced Collector's Library. (500 Series, 
you might add, sets new standards for dynamic 

TM Ampfx Corp. 
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range and frequency overload characteristics. 
And Collector’s Library makes other popular- 
priced tapes seem over-priced.) As a clincher, 
mention Signature Binding, the custom labeling 
technique that makes an Ampex tape library 
look as good as it sounds. If he still won’t come 
around, show him your teeth. Then show him 
your heels. For more information please write 
to Ampex Australia Pty. Ltd., 8th Floor, NRMA 
House, North Sydney, N.S.W., Australia. Sales 
and service engineers throughout the world. 

Radio, Television & Hobbies, April, 1964 
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Fins Make Radiators 


reference signal using bridge techniques 
and a control voltage is derived which 
operates a contactor in the circuit of the 
mill feed motor. Increases in mill capa¬ 
cities of some 10 per cent compared with 
manual operation are reported by the manu¬ 
facturers: International Combustion Pro¬ 
ducts, 19 Woburn Place, London, W.C1, 
England. 


Demountable heating fins which can be 
clamped on any steam or hot water pipe 
to convert it into a radiator are available 
from the Scott Mitchell House, 415 South 
Broadway, Yonkers, New York, U.S.A. They 
are recommended for use where pipes go 
through a cellar or playroom which must 
be heated. 

The fins come in pairs which are bent 
around the pipe to increase its radiation 
surface. Three lineal feet of fins, at three 
dollars per foot, are said to be enough to 
heat a small basement. 

Panels For Heating 

Transparent glass heating panels to warm 
up a cold comer are being marketed by 
the Corning Glass Works, of Corning, New 
York, U.S.A., for 30 dollars. The panels, 
two by four feet, are said to heat 50 square 
feet of floor area when connected to a 
power point. They are made by depositing 
a thin layer of metallic oxides on the 
glass and connecting electrodes at each 
side. The resistance of the oxides provides 
the heat. 

Controlling Mills 

An ingenious device used to control the 
feed to a grinding mill uses the intensity 
of sound emitted by the mill to determine 
whether it is being used to maximum effi¬ 
ciency. 

It depends oh the observation that a high 
noise level generally indicates an under¬ 
loaded mill and a low level an 
overloaded mill on the point of 
choking. 

Maximum output and best effi¬ 
ciency are obtained at an inter¬ 
mediate point determined by a 
microphone linked with an elec¬ 
tronic control unit. The micro¬ 
phone output is compared with a 


Resists Heat 

Sumitomo Electric Industries, 60, Okijima 
Minamimo-cho, Konohana-ku, Osaka, 
Japan, has developed a method of coating 
materials with tetrafluorethylene resin. 

Fine tfe resin powder and a liquid lubri¬ 
cant are well mixed until the lubricant 
coats the powder. The mixture is then 
applied to the material, which is passed 
through rollers to press and compact the 
coating. The resin can be applied to mate¬ 
rials such as glass fibre cloth, wire netting, 
metal and plastic sheet, to give them high 
resistance to the effects of heat and 
chemicals. 

Universal Socket 

A universal power-point for electric 
shavers, so constructed as to make it com¬ 
pletely safe for bathroom installation, has 
been developed by P.D.L. Industries, of 
Hazeldean Road, Christchurch, New Zea¬ 
land. 

Approved for safety and performance by 
the N.Z. Standards Institute, the unit will 
accept plugs with widely varying pin pat¬ 
terns and its electrical circuitry makes lethal 
shocks impossible in even the most humid 
bathroom conditions, it is claimed. 

Packages For Liquids 

Two New Zealand packaging companies 
have jointly developed a collapsible con¬ 
tainer for liquids. Plastic Products, of Te 
Rapa, Hamilton, has produced the “inner,” 




Recently released by Emerson and 
Cuming Inc., Eccomold PVY powder 
can be cured into a moulding which 
can be conductive or non-conductive 
at will , or a mixture of both charac¬ 
teristics. Eccomold PVY can be 
moulded, pre-formed and later mach¬ 
ined; the conductive sections will 
take soldered joints. Australian 
agents are Wm. J. McLellan & Co. 

Pty. Ltd. 


At an impedance of SO ohms and up 
to 300Mc., this toggle switch type 
attenuator can be set in steps of 
0.5db to a maximum attenuation of 
82.5db. Manufactured by Telenic 
Industries Inc. of Beechgrove , In¬ 
diana, it is exported by Sylvan Gins- 
bury Ltd. (In Australia, Jacoby 
Mitchell & Co. Pty. Ltd. r 469-475 
Kent St., Sydney). 


a thin-wall, blow-moulded, five-gallon tcon- 
tainer of low-density polythene with a wide- 
neck, screw-cap closure, while United 
Empire Box, Eden Crescent, Auckland, has 
produced a collapsible “outer,” of double¬ 
thickness corrugated board. 

Fillers place the plastic container in the 
built-up box and fill the container which 
is held rigid by the box. The complete 
unit is said to be so cheap that it can be 
thrown away after use. Manufacturing speci¬ 
fications and rights are available. 

Machines Pay Back 

Coin-in-the-slot machines with a reverse 
action—they take in merchandise and return 
coins—have been developed by Shuford 
Enterprises, of Hickory, North Carolina, 
U.S.A. 

A machine is now under test in a major 
supermarket chain to relieve cashiers of 
their previous duty of accepting empty 
bottles and returning the deposit. The 
machine takes in bottles from six to 16 
ounces in size, rejects any broken ones 
and counts them. Then it pays out the 
money, and a tape recording says “thank 
you” and suggests the money\be spent on 
more bottled drinks. 



speaker 

systems 


RIBBON H.F. 

LOUD SPEAKER Mk. II 

The diaphragm consists only of the ribbon 
operating in an intense magnetic field. Alter¬ 
nating current flowing through the ribbon pro¬ 
duces its own magnetic field which reacts with 
that of the magnet system. The resultant 
mechanical force is applied uniformly over the 
whole diaphragm and in phase. This contributes 
substantially to a remarkably smooth response, 
free from resonance, quite unlike conventional 
moving coil type tweeters where the force is 
applied only at the line of contact between 
the voice coil and the diaphragm. 

The ribbon is coupled to the air by a specially 
designed catenoidal horn, which gives high 
coupling efficiency at all frequencies from 1.5 
to 35 Kc/s and attenuates considerably fre¬ 
quencies below 1,000 c.p.s. 

The built-in transformer is to match amplifiers 
of 15 ohms impedance. It uses Ferrite core 
material potted in Araldite Resin, resulting in 
an insertion loss of less than 1 dB and 
maximum distortion of less than 0.5 per cent 
over the operating frequency band at 10 watts 
input. 

Technical specification: Response: 2,500 to 
25,000 c.p.s. Power Capacity (average speech 
and music Brit. Stand.): 10 watts max. 
Impedance: 15 ohms. Dynamic Mass: 8 milli¬ 
grams. Force/Mass Ratio: 5 x 10 7 dynes per 
gram per watt. Horn Loading: Resistive above 
2,500 c.p.s. 1,000 c.p.s. cut off. Distortion: 
Less than 1 per cent at 2.5 Kc/s with 10 
watts input. 

Price £ 19 - 10-0 


These world renowned units have been priced 
to bring them within the reach of many more 
music lovers. Units priced similarly in England 
cost twice this amount in Australia! Mail orders 
care-packed and dispatched, anywhere in Aus¬ 
tralasia. 


Sole Australian Distributors 

wwt # 

B54 BRIDGE ROAD, RICHMOND, VICTORIA 
TEL: 42-2820 (Factory 42-2883) 
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The completed 
iron smitter is 
shown here with 
the overlapping 
front panel suit¬ 
able for rack 
mounting . The 
microphone used 
should be a cry¬ 
stal or high im¬ 
pedance dynamic . 


While amplitude modulated signals are 
in the majority on 52 megacycles, there 
is a growing use of single sideband, 
frequency modulation and an occasional 
double sideband suppressed carrier emis¬ 
sion. Transmitter power of the average 
station is approximately 25 watts. How¬ 
ever there are stations operating at both 
ends of the power scale, some at 2 
watts, some at 150 watts. The main 
thing, as with any transmitter, is to 
achieve the maximum efficiency in the 
final amplifier and ensure that it reaches 
the aerial with minimum loss. 

On the receiving side, most amateurs 
have standardised on crystal locked con¬ 
verters although in New Zealand, and 
possibly in Australia, a few amateurs are 
still using war surplus RF26 tuneable 
converters. Suitable converters for the 52 
megacycle band were featured in the 
March 1959 and March 1963 editions of 
our magazine. 

To date some amateurs have neglected 
the use of the 6-metre band because 
of stories relating to Television Inter¬ 
ference. While not belittling the possibil¬ 
ity of this interference, it is definitely 
possible to operate well designed, and 
constructed, equipment on this band 
without TVI caused by your transmitter. 
There are three possibilities of causing 
TVI on 6-metres and these are outlined 
below. 

The first is caused by a harmonic of 
the transmitter, or spurious emission, 
falling within a TV channel location. If 
this happens, it is directly contributable 
to the transmitter and should not occur. 
Basically this is a design or construction 
fault and the design we feature here 
should not be guilty of causing this type 
of interference. 

The second possibility is that of “audio 
detection,” something which can happen 
on any amateur band, and is a fault 
directly contributable to the TV set or 
appliance wherein the trouble occurs. A 
temporary measure which may be under- 


A Low-Power 
52 Me. Transmitter 


For some time now, radio amateurs have been living with the thought 
of losing the first two megacycles of the 50 megacycle amateur band. 
As this time is now with us, we considered it fit that an article be 
featured setting out the construction of a simple, but effective, trans¬ 
mitter for the 52 to 54 megacycle band. 

By Keith Woodward 


I N constructing this transmitter, we 
had in mind the number of new¬ 
comers in the VHF field, both new lic¬ 
ensees and old-timers moving up to ex¬ 
plore the higher frequency realms. Al¬ 
though, in the past, the 6-metre (52 Me.) 
band has not proven as popular as the 
2-metre (144 Me.) band the number of 
adherents are increasing, particularly 
those with mobile equipment. Of natural 
appeal with this band is not only the 
solid ground-wave coverage for local con¬ 
tacts but the possibility of both inter¬ 
state and overseas contacts. 

These long distance contacts, via the 
medium of sporadic E and F2 layer 
reflections, will surprise anyone who has 
never heard the 50-megacycle band in 
operation. In some instances DX signals 
can be so strong that receiver overload 
in imminent. While this condition is not 
often reached, a good opening fills the 
occupied section of the band with solid 
strength 9 signals. At these times power 
radiated has little importance, for mobile 
stations, running as little as 2 watts out¬ 
put, have enjoyed perfect interstate con¬ 
tacts. 

There is nothing like the thrill of 
working your first New Zealand amateur 
on 51 mes, and this has been done with 
powers like 4-5 watts output into a ver¬ 
tical whip. This naturally pre-supposes a 
reasonable VHF location. But, even in a 
poorer geographic location, no trouble 
should be encountered in working inter¬ 
state stations with low power when the 
band opens. 



This top view shows the shielding of the meter. Solder tags fastened under 
the meter mounting screws are pressed tightly around the metal shield and 
soldered . The shielded meter leads are connected to the meter via feed¬ 

through capacitors. 




















Fig. 1. The switch in the crystal oscillator cathode circuit altows the use of 
an external VFO. The audio components have been selected to restrict the 
low frequency response of the modulator, allowing maximum communication 
potential to be achieved. 


taken at the transmitter is the use of 
frequency modulation which will not be 
detected in audio systems. The disadvan¬ 
tage of FM at this stage is the limited 
number of amateur stations who are 
set up with a proper receiver for the 
reception of this mode of transmission. 

The third possibility is that of “fun¬ 
damental overload” of a neighbouring 
TV set. This fault is again attributed to 
the actual TV set and not to the trans¬ 
mitter. It stems from the inability of the 
TV set to reject a strong signal, presented 
to its aerial terminals, but not in the 
frequency channel to which the TV set 
is tuned. A simple cure for the fault is 
the insertion in the TV aerial lead of a 
trap tuned to the transmitter frequency. 
Temporary relief may again be obtained 
by the use of frequency modulation, but 
not in all cases. 

Having explained the pitfalls which 
may be encountered let us look at the 
circuit of the low power transmitter in 
figure 1 and follow the steps which are 
built in to avoid trouble from the start. 
A crystal locked oscillator is specified, 
although several VFOs may currently 
be heard in use on this band. However, 
a great deal of care and patience must 
be exercised in obtaining a stable VFO 
for operation on 52 mcs. Therefore we 
feel that a crystal locked transmitter, 
with a possible selection of crystals, is 
a good approach for the beginner on 
this band. 

Normally, for the reduction of har¬ 
monics, an overtone crystal oscillator 
would be chosen. This would mean that 
the first frequency generated would be 


26 megacycles. However we have elected 
to use a Colpitts crystal oscillator, since 
it gives a minimum of crystal starting 
problems and requires no fussy tuning 
to obtain results. An extra bonus with 
this oscillator is the simple switching 
required to make provision for external 
VFO.. operation. 

The screen grid acts as the oscillator 
plate in a Colpitts oscillator and the 
oscillator functions as soon as the crys¬ 
tal is inserted and the power turned on. 
It is not necessary to resonate the plate 
circuit at this stage to obtain oscillation. 
The valve used in this oscillator should 
preferably be one with a separate sup¬ 
pressor which may be grounded. This 
gives good isolation of the plate circuit, 
which is electron coupled to the oscil¬ 
lator. Variation of the plate circuit thus 
has very little effect on the oscillator. 
We selected the 6AM6 for our oscillator 
but other valves, such as a 6AU6, could 
be used. 

Crystals in either the 8 or 13-mega¬ 
cycle ranges can be used in the oscilla¬ 
tor, as sufficient grid drive to the follow¬ 
ing stage can be obtained from either 
type. 

The plate circuit of the oscillator is 
resonated at 26 megacycles and induct¬ 
ively coupled to a similar tuned circuit 
in the grid of the 6AM5 doubler valve. 
Double tuned circuits are used to mini¬ 
mise the introduction of any but the 
required harmonic to the following 
stage. 

The 6AM5 valve doubles this fre¬ 
quency to 52 megacycles. We employed 
a pi derived network for coupling be¬ 


tween the plate of the 6AM5 and the 
grid of the final valve. This coupling 
circuit not only helps to reduce the 
harmonics coupled into the final ampli¬ 
fier but loads the grid circuit of the 
amplifier sufficiently to give stable opera¬ 
tion without neutralisation. 

A 6DL5 was our choice for the final 
amplifier being capable of efficient 
operation at these frequencies with low 
filament current requirements. With an 
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LI & L2 — I5T, 22 B&S ENAMELLED WIRE, 
CLOSE-WOUND ON TV IF COIL 
FORMER APPROX. ±" DIAMETER, 
SLUG TUNED. 

L3 — I8T, I6S.W.G. ENAMELLED WIRE 
I.D., I| M LONG 

L4 - 5T, I6S.W.G. ENAMELLED WIRE 

|T I.D., I’" long 

RFC 2,-APPROX. 46T, 30B&S ENAMELLED 
3, 4, - WIRE CLOSE-WOUND ON £ 

O.D. FORMER, (IW HIGH VALUE 
RESISTOR) 

RFC 6 - )W, HIGH VALUE RESISTOR, 
£o.d. WOUND FULL LENGTH 
WITH 31 S.W.G. ENAMELLED 
p . ? COPPER WIRE. 


Fig. 2. The coil details should be 
closely followed. Although L 3 

seems rather large this is necessary, 
due to the low effective tuning 
capacitance. 
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/ DELUXE LAFAYETTE 
ICM* PROFESSIONAL-QUALITY 
14-TllBE AMATEUR COMMUNICATIONS RECEIVER 


LAFAYETTE 9-TUBE COMMUNICATIONS RECEIVES 


Dual Conversion on 6 Metres 


14-Tube Superheterodyne Circuit 
Extra RF Stage, Mixer/Osc For 
Dual Conversion on 6 Metres 
I RF Plus 2 IF Stages For High 
Gain Reception on All Other 
Bands. 

New Product Detector Circuit 
For Improved SSB Reception 


Separate BFO and Q-Multiplier 
Circuits (Can Be Used Simultan¬ 
eously.) 

Crystal Calibrator For Checking 
Receiver Calibration Markings 
Improved Automatic Noise 
Limiter. 

Voltage Regulated Power Supply 


Front Panel Controls: AF Gain, RF Gain, 5-Position Function Switch. 
BFO Frequency, Band Selector, Q-Multiplier Selectivity, Q-Multipiier 
Frequency, Band Spread Tuning, Main Tuning. Antenna Trimmer, Power 
On-OfT Switch, MVC-AVC Switch, Rcc-Send Switch, Headphone Jack. 


Lafayette’s newest Professional-type Communica¬ 
tions Receiver, the HE-80, is packed with 
features which make it. without doubt, the out¬ 
standing communications receiver value in the 
w'orld. Features include high sensitivity, Q-multi- 
plier selectivity, electrical bandspread calibrated 
on amateur bands 80 to 10 metres (6 metres is 
tuned with the main tuning control on expanded 
scale). 0-100 logging scale, “S” meter, tape 
recording jack at rear, and remote control socket 
for use with a transmitter. 

Tubes: 4-6AQ8, 3-6BA6, 2-6BE6. 1-6BL8. 

1-6AL5, 1-6AQ5. 1-6CA4. 1-0A2. Audio output 
1.5 Watts. Output impedance 8 and 500 ohms. 
For 220-240 VAC. 

HE-80 Less Calibrator Crystal .... £109/10/- 
HE-81L Optional Calibrator Crystal, 100 Kc. 
Type HC/13U. £4/9/6 


HE 
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4 BANDS 

NEW LOW PRICE! 

£ 73 ' 5 '- 

Terms Available 


£4-17-6 


• 1 RF -f 2 IF STAGES FOR HIGH GAIN RECEPTION. C BUILT-IN 
Q-MULTIPLIER FOR CROWDED PHONE OPERATION. 9 CALIBRATED 
ELECTRICAL BANDSPREAD. • STABLE OSCILLATOR FOR CLEAR 
CW AND SSB RECEPTION. ® BUILT-IN S-METER. © TUNES 550 KC 
TO 30 MC IN FOUR BANDS (includes Broadcast Band). 


RECEIVER 
SPEAKER - MATE HE-48 

Matching Speaker for HF.-80 
and HE-30. 8 ohms imped¬ 
ance. 


550-1600 Kc 

1.8- 4.8 Me 10.5*30 Me 

4.8- 14.5 Me 48-54 Me. 


5 BANDS 

UNBEATABLE VALUE! 

£ 10910 ' 

Terms Available 


Inc. 

Sales Tax 


AFAYETTE ELECTRONICS 

DIVISION OF ELECTRON TUBE DISTRIBUTORS PTY. LTD. 


All mail enquiries and orders to: 

VICTORIAN SALES CENTRE 

3A WELLINGTON ST., PRAHRAN, S.l, 


AND HEAD OFFICE 

VIC. 51-6362, 


Showrooms also at —* 

E.T.D., 523 Old South Head Road. 

Rose Bay. N.SAV. 

TISCO Agencies, Overend and Hampton 
Streets. Woolloonuabba, Q’LAND. 

MACKS ELECTRONICS, 199 Rundlc 
Street, Adelaide, S.A. 
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[COMPONENT BOARD "B' 

Tl^T liW^W 9 


COMPONENT 
BOARD "C' 

* # «*<: 


METER MULT. 


METER SHUNT, 


The extensive use of shielded wiring may be seen in this picture . When mount¬ 
ing the audio board on the side of the chassis make sure that the positive 
end of the electrolytic capacitor clears the gain control . Ceramic beads 
were used to insulate the 6DL5 plate lead where it passes through the chassis . 


input rating of approximately 7.5 watts 
this valve is very suitable for a low 
power transmitter. 

The plate circuit of the 6DL5 again is 
comprised of a pi derived circuit to as¬ 
sist in the rejection of harmonics gene¬ 
rated within the final amplifier. For 
simplicity the output capacitor of the 
network is of fixed value, the options 
shown in Figure 1 being for 52 or 
75-ohm coaxial cable. This capacitor 
should be selected for stability. Our 
prototype made use of a ceramic NPO 
type capacitor. Individual readers may 
like to make provision for some varia¬ 
tion in the output capacitor, in which 
case we would suggest a fixed capacitor 
of 110 pf paralleled by a 3 to 30 pf 
trimmer. 

Provision is made for metering the 
grid drive to both the 6AM5 and the 
6DL5 valves. Also the combined ele¬ 
ment current drain of the 6DL5 is 
metered. This allows the tuning up of 
the complete rig without an external 
meter. Should the reader wish to econo¬ 
mise, the meter can be left out and the 
meter switch replaced with a four-pin 
socket. This will allow the use of an 
external meter, possibly a multimeter, 
for tuning up purposes. This has one 
advantage, as the meter hole must be 
carefully shielded against RF leakage, 
whilst the shielding of a four-pin socket 
would not be so difficult. 

A three position switch on the front 
panel allows the transmitter frequency 
to be spotted on a receiver as well as 
functioning as a transmit receive switch. 
This is achieved by a relay mounted 
on the power supply, in series with the 
HT lead to the transmitter. When the 
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switch is thrown to “Spot” the current 
drawn through the relay is insufficient 
to operate it and HT is only applied to 
the oscillator stage of the transmitter. 
The oscillator may then be monitored 

PARTS LIST— 


on the receiver for frequency checking 
purposes before transmission. 

We assume that a suitable power 
supply is already in use for a companion 
receiver. Should a power supply be built 
separately for this unit, it should be 
kept in mind that on reception there 
will be no load imposed by the trans¬ 
mitter. It is necessary therefore to 


1 Instrument case 9 ## x 61" x 51", 
complete with chassis and panel. 
1 1-milliamp meter with separate 
5mA shunt. 

1 10,000 ohm C.T. Speaker trans¬ 
former with 15 ohm VC winding. 

2 9-pin, mica-filled, valve sockets. 

3 7-pin ceramic valve sockets. 

2 2-pole, 3-position switches. 

1 Single-pole, single-throw slide 
switch. 

1 Crystal socket. 

2 Belling-Lee coaxial sockets (or 
equivalent). 

1 Double-pole, double-throw relay. 
1 22 microhenry RFC (RFC5). 

1 2.5 millihenry RFC (RFC1). 

4 3-pin solder tag strips. 

1 6AM6. 1 6DL5 

1 6AM5 1 63L3 

1 6BW6. 

RESISTORS (1 watt unless 
specified) 

1 220 ohms. 1 27 Kohm. 

1 330 ohms. 2 47 Kohm. 

4 1 Kohm. 1 68 Kohm. 

2 2.7 Kohm. 1 100 Kohm. 

3 10 Kohm. 2 220 Kohm. 

1 15 Kohm. 1 470 Kohm. 

1 22 Kohm. 2 1 megohm. 

1 47 ohm 1 watt. 

2 120 ohm 1 watt (for 12 volt ope¬ 


ration.) 

1 270 ohm 1 watt. 

1 8.2 Kohm 1 watt. 

1 0.5 megohm potentiometer, 
(small). 

CAPACITORS 
1 10 pf NPO ceramic. 

1 15 pf NPO ceramic. 

2 25 pf NPO ceramic. 

2 100 pf NPO ceramic. 

1 120 or 140 NPO ceramic (to suit 
impedance of aerial). 

1 470 pf 600VW styroseal. 

1 .001 mfd 3KVW ceramic. 

6 .001 mfd ceramic feedthrough. 

14 .001 mfd 350 VW disc ceramics. 
4 .002 mfd 350 VW disc ceramics. 
1 .0047 mfd 400 VW polyester. 

1 .01 mfd 400 VW styroseal. 

1 .1 mfd 300 VW paper or plastic. 
1 2 mfd 12 VW electrolytic. 

1 16 mfd 350 VW electrolytic. 

1 24 mfd 350 VW electrolytic. 

2 25 mfd 12 VW electrolytics. 

1 3/30 pf Philips trimmer. 

1 50 pf tuning condenser. 

MISCELLANEOUS 
Shielded wire, 2 pointer knobs, 
ACA pointer knob and plain skirt, 

2 feet of tag board, solder, screws, 
nuts, etc. 
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OSCILLOSCOPE 
3-INCH MODEL TVR/C3 

Small and portable, this Cathode Ray Oscilloscope is 
invaluable for TV and radio service work as well as in¬ 
dustrial use. Although compact in size, it contains the 
features of larger instruments, is flexible in use and offers 
many new features. It is suitable for the visual alignment 
of TV receivers, and direct access is possible to both 
horizontal and vertical plates for examination of strong 
voltages. It can be supplied with a demodulator probe 
for signal tracing work in TV chassis. Vertical amplifier 
response plus or minus 1 db from 15 cycles to 150 kC/s 
and 6 db down at 1 megacycle. 

Price: £60 plus Sales Tax 




A UNIT OF INSTROL 


106 BELMORE ROAD, 
RIVERWOOD. N.S.W. 


Tel: 53-8758 53-0644 
(5 lines) 

Telegrams: 'RAQUIP,' 
Sydney. 


VALVE and CIRCUIT 
TESTER MODEL TST.2 


This comprehensive valve tester and combination 
multimeter is designed to operate from AC mains. 
It combines the functions of a multimeter output 
meter and valve tester. 

The design of this instrument is such that it will not 
become obsolete as new valve types or valve bases 
are introduced. All the elements in the valve testing 
section are brought out to ten separate lever switches, 
allowing for individual selection of each element. 
Thus it is possible to apply filament voltage or test 
voltage to any base pin which allows for testing all 
existing valve types as well as future releases. The 
instrument is housed in a grey hammertone finished 
case with black anodised label. 

Instruction booklet and test leads arc supplied and 
the carrying handle lies flat on the case when not 
in use. Television picture tubes can be tested by using 
adapter type TV2. Outside measurements of the 
instrument are Min x 11 in x 6in. 

Price: £58 plus Sales Tax 

INTERSTATE REPRESENTATIVES 


W.A.: Atkins (W.A) Ltd., 
894 Hay Street, Perth, W.A. 

S.A.: George Procter, 

52 Gawler Place, Adelaide, 
S.A. 


Qld.: Keith Percy & Co. Pty. 
Ltd., Box 1478V, G.P.O., 

Brisbane, Qld. 

Tas.: W. P. Martin, 

188 Collins St., Hobart, Tas., 
and also Launceston. 


UNIVERSITY GRAHAM INSTRUMENTS PTY. LTD. 

106 BELMORE ROAD, RiVERWOOD, N.S.W. 

Please send me details of 
NAME 

ADDRESS . .;. 

. I6/FP.59 
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Fig. 3. These three boards may be pre-tabricated, simplifying the construction 
of the transmitter. The earth returns shown were made by soldering tags 
fitted under the mounting nuts. Wiring behind the boards is indicated by 

dotted lines. 


arrange a bleed resistor capable of hold¬ 
ing the power supply voltage at a reason¬ 
able figure for whatever filter capacitors 
that may be involved. 

For an ordinary supply, a typical 
bleeder resistor would be approximately 


being dissipated worked out at approxi¬ 
mately .2 watts. The nearest standard 
resistor, 47 ohms, was used and safely 
rated at 1 watt. 

This switch system makes it very easy 
to apply press to talk techniques. If 


10,000 ohms at 10 to 15 watts power you use a microphone with an in-built 
rating. This resistor will consume 25mA switch, many of which are now avail- 
of current, which should be allowed for able quite cheaply, link “A” in the HT 
when designing the power supply. line should be removed and the switch- 

When the switch is thrown to ing connections joined at these two 
“Transmit,” the full current drain of points. With the switch on the micro- 
the transmitter flows through the relay; phone closed, the Transmit, Receive and 

it operates and, in doing so, cuts off Spot functions are still available at the FCWU116 , 1Jvtv , Mt€H> 1V IO 1IV , t w 

HT from the receiver and changes the front P ane l- F° r P r f ss 4 J° operation use ceramic coupling condensers between 

i„. - ” * stages as it is possible to run into dis¬ 

tortion troubles with this type of 
capacitor. The final modulator valve is 
a 6BW6 capable of delivering up to 
4.5 watts undistorted output. 

As we have a firm belief in audio 


isolates the 250 volts 
from the mike cable 
and, instead, the cable 
is only required to 
handle a low voltage. 
The relay in this cir¬ 
cuit may be mounted 
underneath the chassis 
behind the transmit- 
receive switch. It will 
be necessary with 
either method to re¬ 
place the coaxial mike 
connector shown in 
our illustrations with 
a plug and socket 
arrangement capable 
of carrying the extra 
connections required. 

Quite a lot of 
thought was put into 
the modulator design 
for this transmitter. 
We required a modu¬ 
lator which, while re¬ 
taining simplicity, had 
sufficient output to 
fully modulate the final without distor¬ 
tion. The selection of a microphone 
for use with this transmitter is left to 
the individual user. Either a crystal 
microphone or a high impedance 
dynamic microphone would be suitable. 
We favoured the dynamic microphone, 
which normally would give a longer 
life factor under adverse conditions, and 
a glance through our advertiser’s columns 
will reveal how cheaply these may now 
be obtained. 

The pre-amplifier stage of the modu¬ 
lator is the triode section of a 6BL8. 
The grid circuit being suitably protected 
against RF detection. A pre-set volume 
control is included in the following 
stage, the pentode section of the 6BL8. 
In passing, note that it is not wise to 


aerial over from the receiver to the it is only necessary to throw the function 

transmitter. Do not place a large by-pass switch to Transmit. When the micro¬ 
capacitor on the output s ; de of the relay phone switch is opened, your receiver 

as this will slow down the relay action, will switch on and conversely, when 

A by-pass is built into the transmitter, the switch is closed, the transmitter will 

on the transmitter side of the above he operated. 

switch, so it will not affect the action The foregoing description of push-to- shaping of modulators used in the 

of the relay, but will still provide a talk facilities assumes that the connect- amateur bands, some time was spent 

low impedance source for alternating j ng ca ble from the microphone has suffi- experimenting with various audio circuit 

currents from HT to chassis. cient insulation and current carrying configurations. Low frequency roll-off 

The relay used in our power supply capabilities. If there is any doubt what- was achieved by careful selection of the 

was rated at 3 volts and had a nominal soever about this, we suggest the use 6BL8 pentode, cathode bypass capacitor 

DC resistance of 90 ohms. Therefore of the circuit given in Figure 5. This aided by the first interstage coupling 

the current passing 
through the relay with 3 
volts applied would be 33 
milliamperes. As _ the 
transmitter was designed 
for a total current drain 
of 100 milliamperes it 
was necessary to bypass 
67 milliamperes around 
the relay by using a 
parallel resistor. Applying 
Ohm’s law, the resistor 
required was found to be 
45 ohms and the power 


Fig. 4. Tinplate was 
used to fabricate the 
shields used in the 
transmitter. The above 
dimensions will allow 
the home constructor 
to duplicate the shields 
with little effort. Read¬ 
ers in Sydney could 
obtain tinplate from 
John Brunton Pty . Ltd. 



Fiq 4 


METER SHIELD 


-Anril. 1964 
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MAIL ORDER BARGAINS 

EXCLUSIVE TO HOMECRAFTS 


CERAMIC SOCKETS 

Min. 7 and 9 Pin. 

Plain.1/9 ea. 

Skirted.3/6 ea. 


MIN. PLUGS & SOCKETS 

3, 4 and 5 Pin .. .. 2/- Pair. 

MIN BANANA PLUGS 

Suitable for Transistor Radios. 
Transistor Tape Recorders, etc. .. 1/11 ea. 


7in. TAPE SPOOLS 

Fit all makes recorders . 


6/9ea. 


AERIAL FOR TRANSISTOR 

PORTABLES 

4in long, extends to 18ins. 5/* ea. 

Have double thread to fit all makes of Portables. 
Tranccivcr aerials also carried in Stock. 
Priced from 10/6. 



Supplied complete with test leads 

Brand New Multimeters 

60/9 plus postage 

Meter 0-1MA 1,000 OHMS 
PER VOLT 

A.C. D.C. CURRENT 

Ranges Ranges Ranges 

0-10V 0-10V O-l M A 

0-5 0 V 0-50V 0-100MA 

0-250V 0-250V 0-500MA 

0-500V 0-500V 

0-1000V 0-1000V 

OHMS Range — 0-100,000 OHMS 


TERM BLOCKS 

2 Colours . 1/6 ea. 

3 Colours.2/ ca. 


TEST LEADS 

With Banana Plugs . 4/6 pr. 

With Small Pins . 4/3 pr. 

With Alligator Clips.4/6 pr. 


CRYSTAL & MAGNETIC 
EAR-PIECES WITH PLUGS 
10/6 ea. 


STEREO STETHOPHONES 


Hi-Imp. Crystal 
Lo-lmp. Magnetic 


29/6 

33/6 


NEON TEST SCREW-DRIVERS 

110V lo 380V .. 5/6 ca. 

Sparc Neons . . . . .. 2/6 ca. 

NEW ELECTROLYTIC 
CONDENSERS 

50 MFD . . 3 Volts . 1/ ca. 

10 MFD .. 40 Volts.1/ ca. 

2 MFD .. 200 Volts. 1/ ea. 

100 MFD .. 6 Volts.1/ ca 

250 MI D .. 25 Volts. 1/ ca. 

All ET Type 


SPECIALS 


Insulated Alligator Clips 
Torch Globe Holders . . 
15A Car Radio Fuses 
150 MA Puses 


1/ each 
3d each 
1/ dozen 
1/ dozen 


"TMK" MODEL MD-120 
MULTITESTER 
£7/9/6 Tax Paid 

Ranges: 

DC Voltages: 0-3-60-300-600-3000V 

(20,000 ohms/V). 

AC Voltages: 0-6-60-120 600-1.200V 

(10.000 ohms/V). 

DC Current: 0-60 MA, 0-12-300 MA. 

Resistance: X10, XIK (300 ohms and 30K 
ohms at centre scale). 

Decibels.—20 db to + 63 db in 5 ranges. 

OFF Position: When the tester is not 
used, the switch is to be set at 
OFF position. 

Size: 4V4in x 3V*in x lln. 


Mod. 1TI-1 Signal Injectors 

Ideal for the serviceman, Home¬ 
builder, etc. It produces an audio 
signal rich in harmonics. 

Indispensable for checking transistor 
sets. 

Fitted with 4 Penlite Batteries. 

Price at only 40/- 

NEW ELECTROLYTIC 
CONDENSERS 

500 mfd .. 13 volt . 1/ ea. 

24 mid. 150 volt. 1/ ea. 

Can Type 

CARBON POTENTIOMETERS 

25K W Switch. 500K. Miniature. 

All one price 1/- each 
TRANSISTORS tr DIODES 


7 Valve All Wave Receiver, 
complete 2 8" Speakers and 
Tweeter £20 (less Cabinet) 
_F.O.R._ 

All purpose 240V A.C. Solen¬ 
oids. 20/- ea. (Weight 3 lbs.) 

Wire Shelves 20" x 14f", 
suitable Barbecues, Friges, Dis¬ 
play, etc. 4/-ea. (Weight 3lbs.) 

Electrostatic H.F. Tweeters 

_7/6 ea. _ 

Brand New £H.P. 240V. 50C. 
A.C. Motors, 1440 R.P.M. 
£6.10.0 F.O.R._ 

2 Gang Capacitors 0-200pf. 

_5/-ea._ 

500 mfd. 25V.W. Capacitors 

_1/-ea._ 

Genuine Army Prismatic 
Compasses. Card type. 

70/-. eo. _ 

2 Gang B.C. Capacitors 1 1-420 
p.f. 7/6 ea. 

TAPE SPECIALS 

2^" x 100FT. Message Tapes 

4/6ea. 

3" x 400FT. T. Play Tape 

14/6ea. 

5" Tape Spools __4/3 ea. 

7" x 1800FT. L. Play Tapes 
50/-ea. 

5|" x 1800FT. D. Play Tapes 
63/-ea. 

7" x 2400FT. D. Play Tapes 

_78/-eo._ 

Valve Cans (Suit 7 pin min. 
350V. D.C.W. 6/- per Doxen. sockets) 1 /- each or 9/-doxen. 

. . . 

TRANSISTORISED INTER-GOHI SYSTEMS 
I FOR HOME & OFFICE I 

I FROM 7 STATION AT. £28/12/6 I 

. £19/10/ I 

. £11/5/ 1 

. £6/13/6 | 

£5/12/6 home use only. 

Front Door Phones, 37/6. Inter-office Phones, £6/19/6. 

All Systems complete with wire and batts. 

111 1 11 1 1 ii 1 11 111 11111 1 11111111 111 11111111111111111111111111111111111111111 1 n 1 1 11 1 ■ t ii i ii 111 11 11 1 11 111 m 1 1 111 1 1111 u 1 1111111 m 11 ii 11 11 11 m 1 1 11111 ii 1 1 n m 1 1111111 111 1 m 11111 1 11111 > 11 m 1111 m 1 1 1 1 111 F 


IN 297 
2N 215 
2N 219 
2N 220 
2SA 80 


4/9 
10/3 
. 15/ 
12/6 
15/ 


2N 301 . 30/ 

2N 363 . . . . 12/7 

2N 308 . . . . 14/3 

2N 483 .... 14/6 

2N 484 . 14/6 


MINIATURE ELECTROLYTIC 
CONDENSERS 


10 mfd. 3 Volt 


25 

5 

2 

70 

75 

100 

50 


12 

12 

6 

15 

12 

25 

15 


. 3/ ca. 
. 3/ ca. 
. 3/ ca. 
. 3/ ea. 
. 4/ ea. 
3/6 ea. 
4/6 ca. 
. 4/ ca. 


MINIATURE BANANA 
PLUGS & SOCKETS 

5 Colours - - 1/6 pair 


BANANA PLUGS 

No-soldcr type from 9/6 doz. 
Available in 6 colours. 

Trimmer Condensers 3-8 p.f. 


290 LONSDALE ST., MELBOURNE. FB3711 

Call or write Now! Trade Supplied 
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capacitor. Bearing in mind the typical 
characteristics of cheap dynamic micro¬ 
phones, the high frequency response was 
only slightly restricted. 

This restriction is given by the .0047 
capacitor from the 6BW6 plate to ground. 
The final response falls by 3dB at 600 
cps and 10 Kcs, the low frequency 
response falling rapidly to 20dB down 
at 100 cps. If a higher rate of high 
frequency fall-off is required, a .01 
capacitor may be substituted at the 
6BW6 plate. While the response given 
with the circuit shown will not be hi-fi, 
it will give crisp and clean modulation. 

The modulation transformer consists of 
a speaker transformer which could have 


When the initial alignment is under¬ 
taken, throw the meter switch to posi¬ 
tion 1 and the transmit-receiver switch 
to “osc.” Tune the slugs of LI L2 for 
maximum reading. This will be approxi¬ 
mately .25 milliamperes. Now set the 
meter switch to position 2 and the other 
switch to transmit. The trimmer in the 
plate circuit of the 6AM5 should now 
be tuned for maximum reading, 1.5 to 
2 milliamperes. Finally, with the meter 
switch in position 3, tune the final 
plate capacitor for minimum meter read¬ 
ing. 

Taking the dummy load or aerial to 
be of the correct impedance, this mini¬ 
mum reading will be in the vicinity of 


* 


TO LINK X 

ADJUST FOR CORRECT RELAY 

£> 1 TERMINALS 

OPERATING 

VOLTAGE 


OA2I0 

- 0 - 

HEATER 



LINE * 

LL/ T+ 

‘ T" VV f 


SOOmFd. “ 

<100 1 ~ 


minimumT* 

> SWITCH IN 

Fig. 5 

-L MICROPHONE 


Fig . 5. Where 

press-to-talk op¬ 
eration is required 
and the micro¬ 
phone is incapable 
of handling high 
voltages, this re¬ 
lay circuit may be 
fitted. The re¬ 
sistor in series 
with the rectifier 
should be chosen 
to suit the relay. 


a nominal plate-to-plate impedance of 
10,000 ohms to a voice coil impedance 
of 15 ohms. The voice coil connections 
are terminated on the spare tags of the 
tagstrip shown in figure 5. A rough check 
on the audio quality may be made with 
the RF stages disconnected and a speaker 
wired to the above connections. These 
voice coil leads should not be discarded 
as we do intend at a later date to 
extend the usefulness of this unit. 

The transmitter unit was built in our 
standard instrument case, 9in by 6iin 
by 51 in. The front panel may be ex¬ 
tended on each side for rack mounting, 
as in our prototype, should this method 
be preferred. Extra ventilation was pro¬ 
vided at the top rear of the case and all 
ventilation apertures were covered with 
metallic mesh. 

The power supply is built separately, 
so that the transmitter may be used 
either as a low power home station or 
mobile unit. The power supply is cap¬ 
able, in this way, of running low power 
transmitters on other bands, at the same 
time supplying aerial switching with the 
inbuilt relay. 

SHIELDED 

While full shielding of this transmitter 
may not be necessary in all locations 
we decided to use it in our prototype. 
All filament leads, high tension leads 
and metering leads were run in shielded 
wire. Each individual heater connection 
was by-passed by a .001 mfd disc ceram¬ 
ic capacitor. The power leads were fully 
filtered when leaving the case. Also a 
metal shield was fitted around the back 
of the meter and the connections fed 
through two ceramic .001 mfd 
feedthrough capacitors. 

Details for the construction of the 
meter shield, power lead shield and the 
shield across the 6DL5 valve socket are 
given in the accompanying illustrations. 
We manufactured these from tinplate 
which can be purchased from large en¬ 
gineer supply companies. Alternatively 
some of the cleaner tinplate containers 
may be flattened and cut for the job. 
It is understood that kitset manufacturers 
may make these shields available with 
the normal metalwork. 


KELLY 

speaker 

systems 


30 milliamperes. The accuracy of this 
reading depends to a small degree on 
the cathode resistor and meter multiplier 
used in conjunction with the 6DL5. If 
a reliable output meter, of correct impe¬ 
dance, or standing wave bridge is avail¬ 
able the coil in the pi network can be 
alternately squeezed together and expan¬ 
ded to achieve maximum output. The coil 
dimensions quoted should be very close 
to optimum, however, if the same lay¬ 
out is used. 

The microphone should be plugged in 
and the audio control advanced till full 
modulation is achieved on voice peaks as 
observed on an oscilloscope. If no oscillo¬ 
scope is available the control may be 
advanced till an occasional upward kick 
on the plate reading of the meter is 
observed. 

When this transmitter was air tested, 
no trace of TVI was observed on any 
Sydney TV channel. Two of the three 
TV sets used were fitted with fundamen¬ 
tal overload filters tuned to 52 Mcs. 
Traces of TVI were observed on channels 
5 and 10 but as a normal TV signal 
was not available on these channels we 
were not able to check with any accuracy 
the possibilty of interference under nor¬ 
mal conditions. During the above tests, 
the transmitter aerial was located within 
10 feet of the TV aerial. 

Should TVI become a problem on 
either of these two channels, steps can 
be taken to alleviate the condition. The 
use of a pi derived network in the final 
amplifier has already reduced these har¬ 
monics considerably so the next step is 
to use a filter in the coaxial lead to the 
aerial. Details of such filters and a full 
discussion of TVI prevention will be 
presented in a future article. 

Suitable aerials for the 52 Mcs. band 
may be found in most amateur radio 
handbooks. The stations active on this 
band use yagis of four elements or 
longer while space restricted amateurs 
have achieved good results with ground- 
plane aerials. Additional benefits of 
the ground-plane aerial are all-round 
coverage and in most cases cross polarity 
to TV aerial systems, thus reducing over¬ 
load problems. 





KELLY ‘MINI’ FULL RANGE 
REPRODUCER 

Specification: Dimensions: 23 x 13Vi x lVi\w. 
Weight: 40!b .Finish: Waxed walnut. Frequency 
Response: 60 to 12.000 c.p.s., plus or minus 2 
db. Power Handling Capacity: 15 watts. Input 
Impedance: 15 ohms nominal. This enclosure 
has been designed specifically for use in modern, 
compact houses where full-scale enclosures can¬ 
not be used because of space considerations. All 
sides arc polished and together with the small 
overall dimensions this facilitates the use of the 
enclosure for either wall mounting (for which 
brackets are fitted), bookshelf mounting, or as 
a free-standing speaker on a small table or 
direct on the floor. Despite its small size, 
a Mk. Ill 12-inch direct radiator speaker is 
used for the bass, together with a 3-inch foam 
surround treble unit. It is an established fact 
hat large-diameter low-frequency radiators give 
inadequate bass reproduction in small enclosures 
unless the cone mass is excessive. This is 
because the driving point impedance of the 
cone varies as the square of the cone area 
and. as is well known, a large area is required 
for adequate radiation of low frequencies. This 
contradiction of requirements has been solved 
in the K.clly' Mini enclosure by "backing 
the main radiator with an acoustic pump. This 
unit, which works in phase with the main 
radiator, reduces the effective enclosure imped¬ 
ance by approximately eight times and thus 
reduces the bass resonance to negligible pro¬ 
portions. maintaining a flat bass response to 
60 c/s and a usable bass response to at least 
an octave lower. Sensitivity is higher than 
any comparable miniature enclosure, and n°wer 
handling capacity of 15 watts is obtained The 
bass and treble speakers are fed through full 
section constant impedance networks with a 
cross-over frequency of 3.000 c/s. The overall 
frequency response under normal domestic con¬ 
ditions is 6/ c/s to 12.000 c s plus or minus 
2 dB. 

Price £ 34 - 10-0 


Enccl Electronics have priced these famous 
enclosures to bring them within the reach ot 
many more Australian audio c £ th l is ' : * sts - 
enclosures similarly priced in England cost twice 
as much in Australia! Mail orders care-packed 
and speedily dispatched. 


Sole Australian Distributors 

I MJCJet # 

354 BRIDGE ROAD, RICHMOND, VICTORIA 
TEL: 42-2820 (Factory 42-2883) 


» Australia 
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SYNCHROS, SCKSYNS 


flUTOSYNS & 


MflOSUM 


P ERHAPS the first thing to clear up 
is the confusion regarding the gen¬ 
eral name of these devices, for such 
names as “Selsyn,” “Autosyn,” “mag- 
slip” and “synchro” have all been used 
at one time or another by various 
people. While the first of these names 
is probably the one most familiar to 
readers, it is in fact a trade name asso¬ 
ciated with the General Electric Com¬ 
pany, and is therefore unsuitable as a 
class name. 

The same disadvantage seems to apply 
to the name “Autosyn,” while the term 
“magslip” seems to be regarded as be¬ 
ing somewhat old and inappropriate. 

For many people in electronics there is an aura of mystery surrounding 
the units known variously as "synchros," "magslips" or "Selsyns." This 
article should dispel some of the mystery, as it describes the various 
types of unit, explains their operation, and shows how they may be used 
to perform various tasks. As many of these units may be purchased 
from disposals stores at a fraction of their original cost, the material 
presented has practical as well as theoretical applications. 

This leaves “synchro,” which is the term netic field due to this current, and the 
which seems to be in general favour field will tend to induce alternating volt- 
with textbooks at present. ages in the three stator windings, by 

The word is perhaps a good one. for normal transformer action. The size of 
it suggests the synchronising action the voltages induced in each of the three 


The two larger units are 3-inch 
transmitter synchros, many of 
which were used in hydraulic 
servomechanisms in gun directing 
equipment. They are 50-volt 50- 
cycle types and are readily avail¬ 
able from disposals sources. The 
small unit is also a transmitter, 
but a 400-cycle type used in air¬ 
craft equipment. This type is not 
readily available. 


which we will see to be associated with windings will depend on the position of 
the operation of these devices. In any the rotor shaft, 
case, for the sake of conformity we will 
use the term “synchro” for the re¬ 
mainder of this article. 


If we take our transmitter of figure 1, 
with AC applied to its rotor, and con- 
The stator winding whose poles are nect its stator leads to the correspond- 
closest to those of the poles of the rotor ing stator leads of another transmitter 


By Jamieson Rowe 


will have the highest induced voltage, (or to those of a receiver), currents will 

With the name of the class of device and so on. If the rotor poles are at flow in the stator windings of the second 

settled, it is logical that we examine the right angles to the poles of any winding, synchro due to the voltages generated 

various members of the class—i.e., just then that winding will have no induced in the stator of the first unit. The cur- 

how many different types of synchro are voltage at all. Mathematically, we can rents will thus have amplitudes and 
there? 

There are quite a number, actually, 
although many of them may look alike. 

To mention the more common types, t hat the voltage induced in any polarities determined by the position of 

Uiere are transmitters receivers, control sta y tor cojl js propor b tional to the cosin ’ The transmitter rotor, 

transformers, differential transmitters, Q f angle between its polar axis and The field produced in the second 
differential receivers ( hunters ) and re- that of th * rotor H synchro due to these currents will repro- 

solvers. Each has a particular Tine- F or every position of the rotor, there duce quite faithfully that present in the 

tion, although some are interchangeable wil j be a certa j n combination of voltages first—it will be as if the rotor of the 

or c rtam tasKs. induced in the three stator windings, and first synchro were present in the second. 

Perhaps the simplest synchro of all is jf phase changes are noted as well as The field will of course be slightly 

the transmitter unit, ^ shown in element- amplitude changes, all the combinations weaker than in the first, due to eddy- 

r — « 1 it is sometimes will be different. In other words, everv current, hysteresis and resistance-drop 

position of the rotor has a unique set losses. 


ary form in figure 1 
referred to as a “generator” unit. 


ceiver or “motor” units are very similar 0 f s tator voltages associated with it. If 
except that they usually have an oscil- we gave a distant observer a set of volt 
iatory damper arrangement fitted to the meters and phase polarity meters con- 
rotor shaft. * “ 


If the second rotor is not aligned with 
.transmitter” 


If we now connect the rotor of the 
second synchro to the same AC supply 
as the rotor of the first, and with the 
nected to the windings, with a few cal- same polarity connections, a current will 
In construction the transmitter synchro culations he would always be able to flow and the second rotor will produce 
is very similar to a two-pole three-phase tell exactly where the rotor shaft was a field of its own 
alternator or synchronous motor. The resting. 

stator (fixed) assembly has three two- This is, in fact, the task for which its axis in line with the 

pole star-connected 120 degree spaced synchro transmitters are designed. They field set up by the stator, the new field 

windings, while the rotor is a salient are simply shaft position transducers, will interact with the stator field and 

two-pole type with the winding brought defining the position of a shaft in terms the rotor will experience a torque. This 

out to slip-rings. of a set of AC voltages. assumes, of course, that the rotor of the 

Consider what happens when an alter- Before we discuss the other types of first synchro is either clamped tightly or 
nating current is passed through the rotor synchro, let us see how two transmitters geared to a system of high inertia—or 
winding by means of the brushes touch- (or a transmitter and a receiver) may be else it might move instead. 

used in a simple remote position indi- 


ing the slip-rings. 

The rotor will set up a pulsating mag- cation system. 


Granted that the first rotor doesn’t 
move, however, the second will turn 
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jntil its axis is jn line with the stator 
ieid, for only then will its field and that 
)f the stator have no interaction. If we 
nove the first rotor to a new position, 
he second rotor will move too, duplic¬ 
ating the new position of the transmitter 
otor with respect to its own stator. 

In other words, two synchros with 
heir stators interconnected and both 
'otors connected to a source of AC can 
ae used to reproduce a shaft position 
at a distant place. If the transmitter unit 
is attached to the rotating mast of a 
radio or' television aerial, for instance, a 
receiver unit connected to it can be used 
o operate an indicating dial at the trans- 
nitter or receiver to indicate the direct¬ 
ion in which the aerial is pointing. 

Figure 2 shows the connections for 
such a system in schematic form. 

The torque which can be transmitted 
by such a system will depend upon the 
size of synchro used, of course. Small 
synchros are adequate for operating in¬ 
dicators and small loads, but large syn- 



CASE ASSEMBLY WITH STATOR 



SINGLE-PHASE ROTOR WITH SLIP-RINGS 


A view of the small 400-cycle trans¬ 
mitter synchro when disassembled. 
The rotor can be seen to be a 
salient-pole single phase unit, with 
slip rings. The stator is a two-pole 
three-phase type with a star con¬ 
nection, but the common connection 
is not brought out , 

chros must be used if appreciable torque 
is required at the ‘“receiving” end. 

There are many applications where 
this simple system proves rather 
unwieldy however. Among these are 
occasions where a small input torque at 
the transmitter is required to result in 
the motion of a large shaft or piece of 
machinery at the other end. It might be 
that we wish to rotate our previously- 
mentioned radio aerial by turning a knob 
at the receiver, for instance. 

With such system, even if we were to 
use large synchros the system would be 
poor because the operator would have to 
exert quite a large force on the knob. 
This is because the system has no power 
amplification—the operator would be ef¬ 
fectively turning the aerial itself! 

To control the position of a distant 
shaft where the shaft requires a large 
torque to turn it we must therefore have 
a system which provides power amplifica¬ 
tion. The name for such a system is a 
POSITION CONTROL SERVOMECH¬ 
ANISM. 

How are synchros used in servomech¬ 
anisms of this type? For the answer to 


this question, refer to figure 3. Here we 
see our original transmitter synchro at 
the left, with the “input” or “com¬ 
mand” knob mounted on its shaft. 

The rotor of the transmitter is con¬ 
nected to an AC supply as before. The 
stator is connected to the stator of 
another synchro, but this time it is a 
“control transformer” type instead of a 
receiver. 

The control transformer synchro 


differs from the transmitter type in that 
it has a cylindrical rotor rather than a 
salient-pole type. It is intended purely 
as a transducer and is not a power 
handling device like a receiver synchro. 

In the system of Figure 3 one could, 
of course, substitute a transmitter or 
receiver synchro for the control trans¬ 
former, if a control transformer were 
not available, but the reverse could not 
be done. 

The shaft of the control transformer 
is connected to the load device—in this 
case the aerial—so that its rotor dupli¬ 
cates the position of the load shaft. 

As we saw before, the stator windings 
of the transmitter synchro generate volt¬ 
ages which define the position of the 
transmitter rotor. These voltages will 
produce currents in the control trans¬ 
former stator windings which will repro¬ 
duce the magnetic field of the trans¬ 
mitter in the control transformer. 

The control transformer rotor thus 
finds itself in a field, and its position 
in the field will be determined by the 
direction in which the aerial is pointing. 
If it happens that the coil is at right 
angles (“sideways on”) to the field, the 
rotor winding will not generate any volt¬ 
age, but in any other position it will 
do so. 

As the rotor of the control trans¬ 
former is connected to the input of an 
amplifier, any induced voltage produced 
in the rotor will be fed to the amplifier 
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SOUND THAOe^i 

Peter Clark. Manaeine Director of Magnetic Sound . announces 


Peter Clark, Managing Director of Magnetic Sound 
“Our new Hi-Fi Studio, air-conditioned as well as sound-proofed, is open now at 387 
George Street. A special Trade-in Offer and new Hi-Fi Package Deals introduce this 
improved Magnetic Sound Service and we can offer Big Cash Savings on everything 
-mono or stereo, amplifiers, speakers, turntables tape-recorders. Interest-free terms.” 


❖ 



/ INDUSTRIES 

387 GEORGE ST., SYDNEY (2 doors from Kodak). BX 3371 


Amplifier Special 

Magnetic Sound SHOO, 5 watts 
per channel, frequency res. 15 
18,000 c.p.s., bass-treble control, 
uses new 6GW8 audio tubes for 
maximum performance. Magnetic 
Sound price only £23/19/6 


SUPER SYSTEM 
PACKAGE DEAL 

• Magnetic Sound SHOO amplifier 
as above. 

• Plus two "National” co-axial 
speakers. 

• Plus "National” 4-speed record- 

p'ayer. £63/15/- 


DE-LUXE SYSTEM 

• "Trio” super de-luxe twin A.M. 
— F.M. — shortwave. 25 watts, 
rumble and scratch filter, loudness 
control, 21 valves. 

• "Labcraft” 605 All-Balance arm. 

• 2 Goodman’s 12-inch "Axiom” 

201 speakers. £259 


SPEAKER SYSTEMS 

In your choice of cabinet—column, 
rectangular or slimline designs. 
Maple, teak or walnut. 

8-inch — 

Goodman's "Axiette”, £26/19/6 
"National” 2-way, £23/10/- 
"Peerless” dual-cone, £19/10/- 
10-inch — 

Goodman’s "Axiom” £33 

Magnetic Sound 3-way special 
with 3 actual speakers, £39/10/- 
12-inch — 

Goodman's "Axiom” 201, £56 
Magnetic Sound "Super 3” axial. 
20 watts, 3-way system, £68/10/- 


Amplifiers from £58 

Choose from "Quad”, "Trio", 
"Pioneer”, "Starr” and "Leak”. 
Interest-free terms or cash deals. 

Wanted Urgently! 

Your good used Hi-Fi Sysems — 
for cash or as trade-ins. 


r #4DE-IN ON TAPE 


Magnetic Sound can 
give you complete Hi-Fi 
service plus savings on 
every separate com¬ 
ponent or complete 
systems. 

Best cash deal. 

Best trade-in offer. 

New package deals. 
Interest-free terms. 

Tape recorders, too. 
Pre-recorded Tapes. 
Own repair service 

and Tape Recorder 
Hiring Service from 
20/- per day (rental 
payments go to pur¬ 
chase if you decide 
to buy). 




As Australia’s first tape recorder house, Magnetic Sound can 
give you top trade-in prices on all new models — Sony, National, 
Philips, Akai, etc., with interest-free terms and big cash savings. 


Shown 
at left, 

"AKAI” 

-M7 

4-track 

3-speed 

£274 

plus 

speakers. 


HI-FI SYSTEM No. 1 

• "Trio” 10-watt stereo amplifier 
with bass and treble control. 

• Danish "Labcraft” turntable and 
arm with diamond stylus. 

• 2 co-axial 

8-inch speakers. £ 95 / 15 /- 


HI-FI SYSTEM No.2 

• "Pioneer” SM 161, twin A.M. 
tuners, F.M., shortwave, 10 watts. 

• National or Dual recordplayer. 

• 2 Goodman’s "Axiom” 10-inch 
speakers. £128/10/- 


HI-FI SYSTEM No.3 

• "Pioneer” 200A Golden Series 
twin A.M. tuners — F.M. — 
shortwave. 14 watts, rumble and 
scratch filter. 

• "Labcraft” 605 and All-Balance 
arm. 

• 2 Magnetic Sound 10-inch 3-way 
system — bass, 

middle and treble. £179 
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and a greatly enlarged version of the 
rotor voltage will appear at the amplifier 
output. 

Between the control transformer rotor 
and the amplifier input there is a net¬ 
work which introduces a phase lag of 90 
degrees to the AC voltage. Thus the 
amplifier output voltage which is fed 
to one winding of a two-phase AC 
motor, is 90 degrees in phase with re¬ 
spect to the mains voltage fed to the 
other winding. The motor will thus ro¬ 
tate. 

The direction in which it rotates will 
depend upon the polarity of the con¬ 
nections and also the orientation of the 
control transformer and transmitter 
synchro rotors. 

As the load—the aerial—is driven by 
the motor via gearing, it will thus be 
rotated. When this happens, the rotor 
of the control transformer will also 
rotate, and its induced voltage will alter. 

If the connections have been made 



position is an unstable zero. 

This simply means that either side 
of the “true” or stable zero, the induced 


control types are basically like that 
shown in Figure 3. 

So far, we have discussed the trans¬ 
mitter, receiver and control transformer 
synchros, and examined their use in 
simple position-control systems. The 
A e . , .« ivtwuw u.v x-wu, rr..viv«o viuiti oiut remaining types which we will discuss 

j xa( rf?j of the unstable or “false” zero the volt- are the differential transmitter and the 

differential receiver or “hunter.” The 
resolver synchro is a relatively rare type 
used mainly in mechanical computers, 
and need not concern us. 


with the appropriate polarity, the motor voltage polarity js such as * t0 give the 

Will turn the load in such a direction motor a torque which moves the control 
that the rotor voltage will decrease in transformer rotor and load BACK 

size. It will ultimately fall to zero, when TO WARD the zero, whereas either side 
the control transformer rotor is exactly of the unstable or “ false ” zer0 the voIt . 

at right angles to the stator field, and age bas a polarity which causes the 
the motor will then stop as one of its r | tor and load to J move AWAY . As 


inputs will drop to zero 

If we move the transmitter rotor to 
a new position, there will again be a 
voltage induced in the control trans¬ 
former rotor and the motor will again 
turn the load, until it again brings the 


the system in practice always approaches 
the zero, it is obvious that it must 
always stop at the stable zero. 

The remaining point is that the system 
shown in Figure 3 is only one of many 


DIFFERENT ROTORS 

The differential transmitter and re- 
con trol'~"transforrner" rotor^at"righ't' angles Possible types of position control servo- ceiver synchros differ from the types 
- - - mechanism. There are DC servos as well which we have already discussed in that 

they have three-winding star-connected 
rotors rather than single-winding rotors. 

As shown in the top diagram of 
Figure 4, the differential transmitter is 
an input transducer, like the first synchro 
we discussed. It is used where two 
input quantities, both in terms of shaft 
positions, must be added together. 

One input is fed to the shaft of a 
standard transmitter, whose rotor is con¬ 
nected to the AC supply. The stator 
of this unit is then connected to the 
stator of the differential transmitter, 
whose shaft receives the second input, 
feedback, and various other forms of The rotor windings of this synchro then 


DIFFERENTIAL SYNCHROS 


TRANSMITTER 


DIFFERENTIAL * 
TRANSMITTER/^ 


to the stator field. A 

In other words, our system is capable ? s ^ an< ? f ven ^ types come 

of automatically rotating our load device m man y different forms, 
to a position set by our input shaft. For instance, many different ampli- 
Hence the name of the system — a fiers may be used. Although valve and 
POSITION CONTROL servomechanism, transistor amplifiers are common, other 

Before we pass on to other aspects types such as magnetic amplifiers are 
of synchros, note one or two important also used. Instead of AC amplifiers and 
points about the system. The first is two-phase AC motors, one can have 
that the voltage induced in the rotor phase-sensitive demodulators (rectifiers) 
of the control transformer is propor- and DC amplifiers with DC motors, and 
tional to the instantaneous error in posi- so on. 

tion between the rotor and the stator In addition, the performance of a 
field (and hence, the input shaft). As simple servo may be improved by the 
we have shown, this voltage is thus often addition of proportional-to-load-velocity 
called the “error voltage.” 

The second point is that this system feedback. Servomechanisms are thus 
has a fixed 90-degree error. This is in often quite complex, although position 
contrast with the 
simple system of 
two interconnected 
synchros, you will 
remember, as they 
follow one another 
very closely. 

The fixed error is 
not important, fairly 
obviously, as it may 
be allowed for when 
connecting the con- 
t r o 1 transformer 
shaft to the load. 

Thus, to all intents 
and purposes, the 
servo system follows 
the input signal 
exactly. 

The third point is 
that although there 
are two positions of 
the control trans¬ 
former rotor which 
will produce zero 
induced voltage 
(edge-on to the field 
each way), t h e 
system will always 
come to rest at the 
correct one. This is 
because the other 


carry voltages defining the sum of the 
two inputs, and thus are connected to 
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Sales figures prove that the Rola group of 
wide-range and high-fidelity loudspeakers, 
Models 8MX, 12PX and 12UX, are easily 
the most popular with both design engineers 
and musically-minded listeners. 

This is not surprising, for their in-built 
Rola quality, sterling performance, modest 
pricing and ready availability make them an 
almost automatic choice amongst users of 
high-quality sound equipment. 

MODEL 8MX, the smallest speaker in the 
wide-range group, has been engineered 
especially for stereo systems in which en¬ 
closure size has to be kept at a minimum 
without detriment to the performance of the 
complete system. 

MODEL 12PX is the medium-priced model 
in the Rola Hi : Fi range. Its 20 watts power 


rating and wide frequency response make it 
an ideal choice for most applications. 

MODEL 12UX is the loudspeaker for the 
Hi-Fi enthusiast who will be content with 
nothing but the best. Its high power rating, 
wide frequency range and distortionless re¬ 
production make it the finest loudspeaker 
available in Australia today. 


DISTRIBUTED BY 

NEW SOUTH WALES: General Accessories Pty. Ltd., Lawrence & Hanson Electrical Pty. Ltd., Martin de 
Launay Pty. Ltd. VICTORIA: General Accessories Pty. Ltd., Howard Electrical & Radio Co., Radio Parts 
Pty. Ltd. SOUTH AUSTRALIA: General Accessories Pty. Ltd., A. G. Healing Ltd. QUEENSLAND: A. E. 
Harrold Pty. Ltd., The Lawrence & Hanson Electrical Co. (Old.) Ltd. WESTERN AUSTRALIA: Atkins (W.A.) 
Ltd., Carlyle & Co. (1959) Pty. Ltd. TASMANIA: W. & G. Genders Pty. Ltd., Homecrafts (Tas.) Pty. Ltd. 
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the control transformer whose shaft is 
connected to the output (load) shaft. 
The rotor of the control transformer then 
produces the error signal, which is fed 
to the usual amplifier and motor system 
as with the servo system described 
before. 

The differential receiver synchro is 
used to provide a torque proportional 
to the DIFFERENCE between two 
input quantities, again defined in terms 
of shaft positions. It thus can be used 
as an error-detecting device whose out¬ 
put is delivered in terms of a third 
shaft movement—rather than in terms 
of a voltage, as with the control trans¬ 
former. 

The lower diagram in Figure 4 shows 
the idea. Two transmitter synchros are 
used to produce voltages defining the 
input quantities (input II could be the 
output shaft position), and both have 
their rotors connected to the AC supply. 
Due to the interaction between the rotor 
and stator fields in the differential 
receiver synchro, the rotor of the latter 
experiences a torque whose size and 
direction are proportional to the differ¬ 
ence between the two inputs. 


Fig. 5 
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AT 50 CYCLES, THIS NETWORK GIVES 
APPROXIMATELY 90 DEGREES OF PHASE LAG. 


Differential receivers or “hunters” are 
thus useful in servos using hydraulic 
amplification or motive power, as the 
shaft of the hunter may be used’ to 
activate hydraulic valves and other con¬ 
trol mechanisms. They can also be used 
in speed regulator systems to operate 
steam valves, governor stops, field rheo¬ 
stats, etc. 

Now that we have described the more 
common synchros, the question arises 
as to the types which the experimenter 
is likely to find on the disposals market. 

As far as the writer is aware, only 
two general types of synchro have 
appeared in disposals circles. Samples 
of each are shown in the photograph 
at the front of the article. 

The large type are of English origin, 
and were mainly used in artillery- 
positioning equipment using hydraulic 
motivation. Both 2-inch and 3-inch dia¬ 
meter types were used, and there were 
transmitters, receivers and hunters. 

They are intended for use on 50 cycle, 

50 volt supply mains, and are capable 
of quite moderate torque when used as 
simple position followers in a system 
of the type shown in Figure 2. When 
used in servo systems, of course, “the 
sky’s the limit,” as the motor system 
supplies the torque—the synchros merely 
act as shaft monitors. 

The smaller type of synchro pictured 
is of American manufacture and was 
used in various pieces of aircraft equip¬ 
ment. These units were in relatively poor 
'supply, and probably few readers will 
have seen them. One of them is shown 
disassembled to reveal its construction. 

To conclude this article, ’ we will 
examine a few of the uses to which 
synchros may be applied. The synchros 
which we will use as a basis for the 
discussion will be the large 50 volt 50 
cycle type, as many readers may have 

- Tnlrtwi’rinn A —Anrff 1Q6A 


some of these in their “junk-box.” In interconnections. Note that these syn- 
any case, they are obtainable from dis- chros usually have the stator connec- 
posals stores. tions coded “1,” “2” and “3,” while the 

Perhaps the obvious use is in a rotors are coded “X” and “Y.” 
simple position indication system such p or many applications of this simple 
as that of Figure 2. All that is required system, it will not be particularly 
for this system are two synchros, 1-to-l important whether you use a transmitter¬ 
gearing at the distant end to couple the receiver, a pair of two transmitters or 
transmitter to the shaft to be moni- two receivers. A control transformer 
tored, a dial to fit on the receiver type is not suitable, however, nor are 
synchro, and a transformer to supply differential synchros, strictly—although 
50 volts at half an amp or so. the latter may work in some sort of 

A five-conductor cable is used for the fashion if one of the rotor connections 


WHEN NOTHING CAN BE LEFT TO CHANCE 
/IPCOLfX 

SOLDERING TOOLS 

Are STANDARD EQUIPMENT in: 

ALL AUSTRALIAN ARMED SERVICES 

and many other Government and 
Industrial Organisations using the 
finest in radio and electronic 
apparatus. 

YOU can OWN, and your work will 
benefit by using, the 

VERY BEST IN SOLDERING TOOLS 

Made in Australia by: 

ADCOLA PRODUQS PTY. LTD. 

673 Whitehorse Road, Mont Albert, 

Victoria. Telephone 88-4351. ||luitrated: LM 3/16in „it 

Old.: T. H. Marlin Ply. ltd. Teb.: 2 1785-6-7. Model in L700 Protective Shield 
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MODEL IG-52 KIT 
for only 

£68'i0'0 


for a TELEVISION 

ALIGNMENT GENERATOR 

when you get ALL the essential features 
you need in this 


• Complete FM and TV coverage — 3.6 to 220 me. 

• Built-in crystal and variable marker oscillators. 

• Excellent linearity for accurate waveform presentation. 

It takes no time at all for the experienced TV serviceman to 
tell that the Heathkit IG-52 is a quality instrument through and 
through! Widely accepted in TV circles throughout the world, 
it does everything the modern TV serviceman requires—at a 
great deal less cost. Look at the specifications: 

Output impedance: 50 ohms terminated at both ends of cable. 
Sweep deviation: Continuously variable from 0-4 me lowest 
maximum deviation to 0-42 me highest maximum deviation (de¬ 
pending on base frequency). Marker crystal: 5.5 me and multiples 
thereof. Variable: 19 me to 60 me on fundamentals, 57 me to 
180 me on harmonics. External marker terminals: Provided on 
panel. Attenuators: Step-switch controls sweep and marker oscil¬ 
lators together, plus variable controls for each output. Blank¬ 
ing: Effective blanking eliminates return trace, phasing control 
also provided. Cables: 3 supplied, output, scope horizontal, 
scope vertical. Power requirements: 240 VAC, 50 cycles, 50 
watts. 

A fine instrument for accurate alignment work, unsurpassed for 
value! 


OSCILLOSCOPE 

10-12E 

The model IG-52, coupled 
with the famous Heathkit 
10-12E 5 in oscilloscope, 

makes a most versatile 
combination for the fast, 
easy alignment of FM and 
TV receivers. No equip¬ 
ment like this for price and 
quality! 


The IG-52 is just one of a hundred and one of the fine 
Heathkit test instruments* which are available at only a 
fraction of the cost of comparable ready-built units. 
All can be purchased on low deposit from WF—no 
waiting for urgently needed equipment. For full details, 
free catalogue, contact your nearest WF office. Mail 
orders delivered FREE in metropolitan areas of capital 
cities. 


SYDNEY: 307 Kent St., 29-1111. NEWCASTLE 
WEST: 844 Hunter St. dl-4077. WOLLONGONG: 
80 Keira St. 2-5444. ADELAIDE. 204 Flinders St. 
8-1711. BRISBANE: 13 Chester St., Fortitude 
Valley. 51-5121. MELBOURNE: 359 Lonsdale St. 
67-8351. PERTH: Tough Instrument Service Co., 
993 Hay St. 21-9767. HOBART AND LAUNCESTON: 
Associated Agencies Pty. Ltd. 


Wf7 WARBURTOH FRANKI 




















is ignored or strapped to one of the 
two used. 

Readers requiring position control of 
a load device such as a radio or tele¬ 
vision aerial will have to build a servo 
system along the lines shown in Figure 3. 
As before, the transmitter synchro rotor 
will have to be supplied with 50 volts 
50 cycles from a step-down transformer. 

A valve-type amplifier may be used. 
The frequency response may be quite 
poor, but the amplifier must be capable 
of delivering about 30-40 watts into one 
field of a two-phase induction motor. 

To obtain the necessary 90 degree 
phase difference between the output of 
the amplifier and the reference supply 
of the motor, a phase shift network 
similar to that shown in Figure 5 may 
be connected between the control trans¬ 
former rotor and the amplifier input 
terminals. Alternatively, a capacitor of 
suitable size and rating may be fitted 
in series with the motor winding which 
connects directly to the supply. 

If a two-phase AC motor is unavail¬ 
able, a phase-sensitive rectifier system 
may be used in conjunction with a DC 
motor. A typical system of this type 
might have an amplifier using two push- 
pull AC-fed thyratrons in the output 
stage to feed the armature of the motor, 
with the field supplied by a simple recti¬ 
fier supply. Figure 6 gives the basic 
circuit of an output stage of this f ype. 

GATED RECTIFIERS 

The thyratrons are basically gated 
rectifiers. As their plate supply is the 
same AC supply which feeds the rotor 
of the transmitter synchro, the rectifier 
is phase sensitive and will deliver current 
whose size and direction depends upon 
the position of the control transformer 
rotor. 

Synchros can, of course, be used for 
other purposes besides position control 
and indication. As they are in construc¬ 
tion almost identical with three-phase 
synchronous machines, they may be 
used as alternators and as synchronous 
motors. 

To use a synchro as an alternator, 
connect the rotor to a source of DC 
capable of supplying up to 100 milli- 
amps. Driving the shaft with a motor 
or petrol engine will then generate alter¬ 
nating voltages in the stator windings. 

Either a transmitter or a receiver 
synchro may be used, and differential 
units may be used if one of the rotor 
connections is ignored or tied to one 
of the others. Control transformers are 
not suitable, in general. 

The stator will generate three-phase 
voltages, but if only a single phase is 
required any two leads may be used. 
The frequency will depend upon the 
speed of rotation, and will be that of 
a normal two-pole machine—50 cvcles 
for 3,000 r.p.m., 25 cycles for 1,500 
r.p.m., and so on. 

Small synchros used in this fashion 
are often employed as low-frequency 
signal generators. By driving them with 
a small motor whose speed is accurately 
controlled, they can be used to generate 
frequencies which would require embar¬ 
rassingly large values of reactance in 
normal oscillator circuits. 

In fact, many of the low-frequency 
generators used to test the performance 
of servomechanisms use synchros con¬ 
nected in this fashk n. For testing AC 
servomechanisms, the rotor is supplied 
with 50 cycles AC so that it produces 
a modulatcd-envelope output wave, while 
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for testing DC servos it is used as a 
simple alternator. 

Synchro transmitters and receivers 
may be used as three-phase synchronous 
motors in a similar fashion, by connect¬ 
ing the rotor to a source of direct 
current and connecting the stator coils 
to three-phase 50 volts. 

As with all pure synchronous motors, 
they will not be self-starting, and will 
have to be brought to near-synchronous 
speed (in this case, 3,000 r.p.m.) before 
they will run. 

Differential receiver synchros 
(hunters) may be used as wound-rotor 
induction motors, by fitting star-con¬ 
nected rheostats to the rotor connec¬ 
tions. The stator windings are connected 
to three-phase 50 volts as before. 

For starting, the rheostats are set for 
maximum resistance, which gives the 
machine its peak torque at low speed. 
Then when it gets up speed, the rheo¬ 
stats are turned down to shift the peak 
torque to the working speed. For very 
small loads, the rheostats could be 
omitted, the rotor connections simply 
short-circuited. 

These are just a< few of the appli¬ 
cations of synchros. Knowing their con¬ 
struction and capabilities, the experi¬ 
menter can no doubt find many more 
ways of using these interesting devices. 
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By using Tekni-Cals it is easy to pro¬ 
duce factory- finish markings and titles 
on your prototype and home-built equip¬ 
ment at low cost, without the aid of 
special devices. 

Tekni-Cals are supplied in book form, 
each book covering a particular subject: 
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MEDIUM 


MODEL 230a 


LOW 


300 to 3000V at 10mA. 

Pos., Neg. or Floating output. 
5000 — 1 Stabilisation. 

In output impedance. 

10 Turn Voltage Control. 
Overload Protection. 
Standby/Use Switching. 


£240 


MODEL 240a 


MODEL 210a 

4 Stabilised Outputs. 

0-500V at 300mA or 

0-500V X2 at 180 and 120mA. 

0 to -250V at 50mA. 

-250V Fixed at 30mA. 

1000 - 1 Stabilisation Ratio. 
.020 output impedance. 

6.3V 5A X2 and 620V D.C. 

10 Turn Voltage Controls. 

£198 


0-30V 2A X2, 0-60V 2A. 
or 0-30V 4A SWITCHED. 
1000 - 1 Stabilisation Ratio 
.010 output impedance. 

6 step constant current overload 
lmV ripple. All Solid State. 


£225 


Prices are plus Sales Tax if applicable, and are F.I.S. Melbourne, Sydney and Adelaide 

THESE ARE ONLY THREE FROM OUR RANGE 

Write or Phone for Full Specifications 


STABILISED 


D.C. 

Power Supplies 


BWD ELECTRONICS PTY. LTD. 

67-69 BURWOOD RD., HAWTHORN, VICTORIA, AUSTRALIA 


DESIGNED & MANUFACTURED BY 

TELEPHONE: 

81-6188 
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new ignition with its special transformer and ballast resistor is a little 
more compact than last month's design . It performs extremely well , particu¬ 
larly at high r.p.m. 


YOUR CAR... 


plugs and, in this, it was found that 
while the energy requirements were 
increased 2-3 times (with a rise time of 
100-150 microseconds) a decrease in rise 
time permitted reliable ignition to be 
obtained with a decrease in energy. Down 
to the shortest rise time that could be 
obtained, 12 microseconds to 25 kilo¬ 
volts, a near proportional decrease was 
found in the minimum energy require¬ 
ments. 

“From the foregoing, the following was 
deduced: 

(1) The energy output (hence input) 
of the conventional coil system is, at 
maximum induction, far higher than 
necessary. 

(2) The highest voltage permissible, 
within the insulation limits of the dis¬ 
tributor, should be used and this voltage 
should be substantially constant over the 
full range of motor speed. 

(3) The shortest practical rise time, 
limited ultimately by the shunt capacit¬ 
ance of the HT wiring, distributor and 
plugs, should be designed for. 

(4) The energy output of the coil is 
not of consequence within the practical 
minimum limits that can be obtained 


and transistor ignition 


As promised in our last issue we present, this month, both a positive and 
a negative ground verson of a transistor ignition system which uses a 
somewhat unique design of ignition "transformer*' developed in this 
country by Messrs Telectronics Pty. Ltd. Also presented is an improved, 
practical working version of the positive ground system for unmodified 
points which we covered in last month's issue. 

By Keith Jeffcoaf 


S HORTLY after commencing this 
series of articles, we were given the 
opportunity to test the Telectronics 
ignition system and, so impressed were 
we by their transformer, we determined 
to feature a project around it if at all 
possible. After talks with the manufac¬ 
turer, they agreed to make a kit consist¬ 
ing of the transformer plus its special 
ballast resistor available to “Radio,, TV 
and Hobbies” readers—hence this 

article. 

The manner in which this transformer 
came to be developed is quite interest¬ 
ing and, since the engineers at Telec¬ 
tronics were kind enough to present us 
with some written notes on their experi¬ 
ments, perhaps the best thing to do 
would be to turn the next section of 
this article over to them. 

With a few minor modifications, the 
following is a direct quote from the 
notes mentioned:— 

“Telectronics’ interest in the subject 
began during early 1961 and, since then, 
some 800 hours of investigation have 
been carried out, culminating in the 
design of a complete system, and the 
patenting of a high-frequency trans¬ 
former, which is the heart of the device. 

“Initial investigation was into the 
characteristics of the conventional 
system. From the outset, it seemed evi¬ 
dent that the peak value of the dis¬ 
charge current through the spark gap 
was of the order of 20-25 amps; yet 
a vehicle would start and run normally 
with resistance as high as 100K ohms in 
series with the gap, i.e. with a reduction 
of peak (external) current to 200mA; 


‘external,’ because it seems obvious that 
the capacitance of the spark plug itself 
will produce internal peak discharge cur¬ 
rents of many times 200mA. 

“The point deduced, however, was that 
the energy requirement for ignition was 
considerably lower than the .05 odd joule 
of the conventional system. During this 
period, the value of ‘resistance’ of the 
gap during discharge was approximated 
by using the plug gap, under pressure 
of air, as a load across a multivibrator 
oscillator circuit and measuring the 
change of Q. This indicated a value 
in the range 100-200 ohms. 

“The next step was to measure, as 
far as possible, the effect of different 
amounts of energy, rise times and volt¬ 
ages for various gap distances on a 
motor. No measure of motor output or 
combustion efficiency was made at this 
stage. 

“Basically, it was found that the 
primary requirements were for high 
voltage and fast rise times, compared 
with the conventional coil. The tests 
were made using capacitive discharge 
and series resistive limited equipment, 
much of which was mains operated. 

“It was found that, with a gap of 
10-15/lOOOin, misfiring began at .005 
joule. With a gdp of 40/lOOOin and 
higher voltage, misfiring commenced at 
.002 joule, to quote the extremes. These 
tests were made on both low and high 
compression motors, with varying dis¬ 
placements, with similar results. 

“Various other tests were made, in¬ 
cluding the effect of partially fouled 


—Part Four 

with an economic flyback transformer. 

(5) The high energy output of the 
conventional coil is dictated not by the 
ignition requirements, but by the con¬ 
ventional and standardised mechanical 
concept which has been accepted for this 
item. 

“It is acknowledged that, in the con¬ 
ventional coil system using contact break¬ 
er interruption of the induction current, 
no great decrease can be made in coil 
energy, since the ringing frequency and 
hence voltage for a given energy is dic¬ 
tated as much by the contact breaker 
delay capacitor as by the shunt capacit¬ 
ance of the HT winding. 

“The next step wps to analyse the 
coil design of a typital American tran¬ 
sistor ignition system, using a coil from 
a well-known manufacturer. One state¬ 
ment by this manufacturer was that a 
constant HT voltage is attained over a 
wide speed range, due to the low primary 
inductance of their coil. The statement 
does not bear close examination. 

BY COMPARISON 

“By way of a comparison, a stock, 
conventional ignition coil from a well- 
known manufacturer, rated for 12-volt 
operation has these characteristics:— 
Primary inductance —4.5mH, DC resist¬ 
ance —3ohms. 

“Using the formula time constant T 
equals L divided by R we find that the 
primary current in this coil would take 
15 milliseconds to reach 63.2 per cent 
of the final current value (as determined 
by Ohm’s law). 

“Taking the case of the aforemen¬ 
tioned transistor ignition coil, we find: 
Coil primary inductance —ImH, circuit 
resistance —1 ohm (12 amps). 

“Using the same formula we find that 
the primary current in this coil would 
take 10 milliseconds to reach 63.2 per 
cent of its final value. So, in fact, the 
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PHILCO. 


LANSDALE DIVISION 


ANNOUNCE THE CONTINUING PRODUCTION OF THE 
FOLLOWING SELECT RANGE OF M.A.D.T. TRANSISTORS 

*2N 1499A, 2N1742/43/44/*45, *2N 1754 *2N2048, 

*2N2360/6I/62,*2N2398/99 I T2351, T2788, T2878, T2879, *T2896 

Data T235I at 1000 mcs. 10 mw output; 12 db gain; 8 db noise. 

T2896 at 800 mcs. better than 10 db noise; 5 db gain. 

PHILCO ARE ALSO CONTINUING PRODUCTION OF A 
VARIETY OF SEMICONDUCTOR DEVICES INCLUDING 

Mixer and *Tunnel Diodes, Voltacaps, Germanium and Silicon Varactors up to 
70 Kmc, *Solid State Relays. 

Solid State Power Source, power output 200 mw at 2195 mcs; Input 300 ma 

at 28 volts DC. 

Low Noise Tunnel Diode Amp. for Mounting Directly on Antenna. Frequency 
Range (I db Bandwidth) 4.4 to 5.0 Gc. Gain 18 db nominal. Noise 4.5 db max. 

^Available Ex Stock Melbourne 

FOR FURTHER DETAILS CONTACT— 

D. R. JOHNSTON & CO. 

PROPRIETARY LIMITED 

SOLE AUSTRALIAN DISTRIBUTORS FOR PHILCO SEMICONDUCTORS. 

"STANKILL 33” QUEENS ROAD, MELBOURNE, S.C.2. TELEPHONE 26-1381. TELEGRAMS & CABLES: "VIAT0N.” 



Available from leading Wholesalers in all States! I 

A & R TRANSFORMERS PTY. LTD. : 

46 LTXIOH ROAD, BOX HILL, til, VICTORIA, D.O. BOX 170 ! 


Phones: 89 0238, 89 0239 


Send for Specifications 
and price list Now! 


ADDRESS 


LOW VOLTAGE 

SOLDERING IR 

TRANSFORMERS 


There's an A & R Transformer for every type 
of low voltage iron... 

A & R Transformers are manufactured to 
rigid standards of quality and reliability and 
comply with the requirements of the Electrical 
Supply Authorities in all States. 

PT.2161 ... 3.3 Volt —30 Amp. 

Suitable for “Scope” and all 3.3 volt 
soldering irons. 

PT.2152 . . . 6-7-8 Volt — 40 VA 

A variable voltage transformer suitable 
for miniature low-voltage irons. 

PT.2154 . . . 10-11-12 Volt —40 VA 

Variable voltage transformer for use with 
irons in the 10-12 volt class. 
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induction rise time of this transistor sys¬ 
tem is only marginally faster than the 
conventional coil and its output HT will 
fall similarly with rising engine speed.” 

Author’s Note: In the transistor igni¬ 
tion system described in last month's 
issue, the primary current will rise to 
63.2 per cent of its final value in slightly 
less than 5 milliseconds. Secondary volt¬ 
age will remain constant at greater than 
20kV (under load) up to 5,000 RPM 
on a 6-cylinder motor. This is accom¬ 
plished by the method of zener regulation 
we used and a somewhat different de¬ 
sign of coil from the American unit 
mentioned). 

The Telectronics report continues: 

“Armed with the foregoing know¬ 
ledge, Telectronics engineers set about 
designing their idea of an optimum 
system, the basis of which is the trans¬ 
former for which the company holds 
provisional patent protection. This trans¬ 
former departs from the conventional 
practice in that a virtually closed mag¬ 
netic circuit is used. The result is a 
practical economy of design having sub¬ 
stantially fewer turns than a stock coil 
and as low as one quarter that of some 
transistor coils. 

“As a result, the induction and pulse 
rise time is approximately 5 times faster 
than that of the conventional transistor 
system; the HT voltage at maximum 
induction is approximately 30kV.” 

(Author’s Note: Our tests of the 
“Telectronics” coil showed that, not 
only are the manufacturer’s claims sub¬ 
stantiated, but they are rather conser¬ 
vative. More, however, will be said 
about this later.) 


Both the positive 
and negative ver¬ 
sions of the new 
system (Figs, 7 & 
2) should be con¬ 
structed to the 
layout and wiring 
shown in the 
photograph at 
right. 



NO ZENER DIODES 

“No zener diodes are used in the 
Telectronics system, as the coil is design¬ 
ed to impart a maximum back EMF 
across the transistor of 80 volts at 6 
amperes induction (secondary unloaded). 
An endeavour has been made to design 
a transformer such that the nominal 
value of magnetising force is just below 
the saturation knee of the core in order 
to limit the back EMF should the 
design current be accidentally exceed¬ 
ed. This is only partially successful, as 
the knee characteristics of the core 
material are not sufficiently sharp to 
give the desired “switching” charac¬ 
teristic. 

“By using this coil with an induc¬ 
tion current of 71 amps maximum and 
limiting the back EMF across the tran¬ 
sistor to 70 volts with zener diode, an 
HT output constant to beyond the 
limits of any contemporary motor could 
be attained. However, there would be 
little point in so doing, particularly in 
view of the added cost. 

“The only advantage might be in a 
vehicle with a very aged battery where 
the voltage may fall to 1.5 or so volts 
per cell under cranking conditions. How¬ 
ever, this is an exceptional condition and 
is not a valid consideration. 

For this, and much other valuable 
information, we are indebted to the 
engineers at Telectronics. They burnt 
a fair quantity of “midnight oil” pre¬ 
paring reports and assisting us with our 
experiments. 

Perhaps at this juncture we might 
offer a few comments on matters men¬ 
tioned in the report, before passing on 
to practical details of the ignition 
system using this new transformer. 

First, we might clear up the matter 
of “rise time,” as mentioned earlier. 


Some readers may have become con¬ 
fused due to there being two dif¬ 
ferent types of rise times mentioned. 
In the earlier part of the report, the 
rise referred to is the time taken for 
the HT voltage to rise from zero to 
maximum after the points have opened. 
This rise time is determined by the actual 
resonant frequency of the HT secondary 
circuit, resonance being determined by 
the secondary inductance plus its stray 
capacitance and the capacitance of the 
HT wiring, plug, etc. 

In a typical standard transistor coil, 
the secondary resonance might be around 
2000 cps. Since the voltage will rise to 
maximum in one quarter of a cycle we 
can see, by simple deduction, that the 
HT voltage of this coil would rise to 
maximum in some 125 microseconds. 

It follows that increasing the resonant 
frequency of the secondary winding will 
cause a proportional decrease in HT 
voltage rise time. One of the features 
of the Telectronics coil is its high second¬ 
ary resonant frequency, which allows for 
a very fast high voltage rise time. 

Later on in the report the “induction” 
rise time of various systems is referred 
to. Induction rise time is the time taken 


for the coil primary current to reach 
63 per cent of its final value and is 
determined by the primary inductance 
of the coil and the primary circuit re¬ 
sistance. Our previous article showed 
how this time is important in determin¬ 
ing the high voltage output of the coil 
for a given motor speed, since it governs 
the amount of energy available in the 
coil when the points open to initiate 
the field collapse. 

Although we are not at liberty to 
divulge full details of the construction of 
the Telectronics transformer, we can say 
that its primary inductance is so low 
that, coupled with primary circuit re¬ 
sistance of approximately 2 ohms, its 
induction rise time is, for all practical 
purposes, negligible. Up to the maximum 
RPM of the fastest multi-cylinder motors 
available today there will be no loss of 
high voltage output due to this factor. 

In our bench test of this new trans¬ 
former in comparison with standard 
types we were first struck by its ability 
to throw a spark across a much larger 
gap for a given HT voltage. As an 
example, we found that, for a HT volt¬ 
age of 30kV in both cases, the new 
transformer would cause a spark to jump 
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CHATSWOOD, N.S.W. 41-8529, 40-2370 


AT 
























MANUFACTURERS SPECIAL PRODUCTS PTY. LTD. 

47 York Street, Sydney. 2 0233 
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This is what R. T. & H. (Oct. ’63) said after testing this MSP 4" tweeter. “It 
has high sensitivity and is much cheaper than the imported tweeters. Its 
special curvilinear cone gives good response to 10 kc/s, tapering gradually 
above this. It represents outstanding value.” 

This is one of the latest additions to the comprehensive 


MSP range of high-quality sound reproducers. 
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Two new informative leaflets have 
just been released by MSP. Be 
sure to obtain your copies from 
any of the leading radio parts 
distributors throughout Australia. 


Here at last is a low-cost tweeter with the 

performance of expensive, elaborate designs. 

The specification below speaks for itself. 

Frequency Range:2-15 kc/s 

Power Handling: 5 watts 

Total Flux: 14,500 lines 

Flux Density: 8,000 gauss 

V.C.: 15 ohms (at 3 kc/s) 

V.C. Diameter: 9/16 inch 

Mounting holes: 4 11/16" P.C.D. 

Baffle opening: 3 3 A" Dia. 
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a Hin gap against approximately 5/8in 
for most standard transistor ignition sys¬ 
tems. 

This may seem a little puzzling if one 
assumes that voltage is the only factor 
determining the gap space which can be 
jumped. In fact, however, this is not so. 
Ionisation of a gap of a fixed length 
is not merely a matter of the voltage 
applied across the gap but, as well, is 
a function of how fast the voltage is 
caused to develop across the gap. In 
other words — it is sensitive to the 
“rise time” of the voltage. 

Without going too deeply into the 
matter, it would appear that, the faster 
the full voltage is built up across the 
gap, the greater will be the acceleration 
imparted the electrons within the gap; 
the greater this acceleration, the more 
readily will electrons break loose from 
their parent nuclei and begin an electron 
movement which will cause ionisation or 
“electrical breakdown” of the gap. 

Generally speaking, it can be stated 
that, for a given size of gap, decreasing 
the pulse rise time will result in the gap 
being “bridged” at a lower voltage. 

Applying this reasoning to a transistor 
ignition system we might suppose that 
there is no limit to how fast a rise time 
nor how high a voltage we could use 
to fire the plugs. After all, if we could 
get a REALLY fast rise time and a 
REALLY high voltage we could open 
the plugs out to the maximum gap , and 
still have them fire under high compres¬ 
sion conditions. This should result in a 
better flame front across the cylinder 
with its attendant advantages! 

There are practical limits, however, to 
how far this process can be carried. 

"RISE TIME" 

Suppose, for instance, that we had a 
transformer which would supply 60kV 
with a rise time of 1 nanosecond and 
we connected this to the ignition system 
of our vehicle, with its plugs set to the 
widest possible gap. The first thing we 
would find is that the insulation qualities 
of the HT wiring, the distributor cap, 
the distributor rotor and most probably 
the transformer were unequal to the task 
and the voltage would never reach the 
plug. It would, in all probability, jump 
across inside the distributor cap or across 
the distributor rotor to ground. 

Even if we were able to overcome in¬ 
sulation problems and get the voltage to 
the plug, we would still be in trouble. 

With the extremely high resonant fre¬ 
quency of the system, we would find that 
the spark would only exist across the 
plug gap for less than 2 nanoseconds 
(two thousand millionths of a second) 
representing something less than the 
initial half-cycle of oscillation. Unless 
the right mixture of combustible gases 
existed between the gap of the plug dur¬ 
ing that brief interval, there would be a 
“misfire” and consequent loss of engine 
power. 

In other words, too short a spark dur¬ 
ation would make carburettion of the 
vehicle extremely critical. The vehicle 
would be difficult to stah and unreliable 
in operation. 

It is for this very reason that we have 
not included the capacitive discharge type 
of ignition system in the present series 
of articles. 

With the capacitive discharge system, 
the rise time of the HT voltage is ex¬ 
tremely fast and the system therefore has 
‘the advantage of being easily able to fire 
badly foulded plugs. The total spark dur- 


7his is the circuit 
of the "negative 
ground " version of 
the unit. The 
transformer is 
placed in the 
emitter circuit of 
the transistor to 
prevent excess 
base current being 
drawn, as explain¬ 
ed in the text. 


☆ 



ation is, however, only about 2 micro¬ 
seconds and carburettion problems can 
outweigh any advantages of the system 
in other respects. 

Ideally, then, a transistor system 
should have as fast a rise time and as 
high a voltage as can be tolerated by 
the wiring and distributor insulation, so 
that there is an increased abilty to fire 
fouled plugs, or plugs with an increased 
gap. At the same time, the spark duration 
should be sufficiently long to make ignit¬ 
ion tolerant of variations in carburettion. 
This new transformer does, we feel, meet 
these specifications. 

Perhaps at this stage we might take 
a look at the circuit diagrams of our new 
transistor ignition systems. Basically the 
circuits are the same as last month’s 
units, with the exception that no zener 
diode protection is used and the trans¬ 
former and ballast resistor in the 
negative ground system are in the reverse 
positions to last month’s circuit. 

Omission of the zener diodes from 
the circuit is made possible by the design 
of the coil, as mentioned earlier in the 
article. Even under the worst possible 
operating conditions (no load on the sec¬ 
ondary of the transformer) we found that 
the peak voltage across the collector 
emitter circuit of the transistor did not 
rise above 72 volts. With the transformer 


secondary loaded by the spark plugs, 
the peak voltage (back EMF) was be¬ 
tween 60 and 65 volts. 

In Fig. 3 (a) and (b) we show photo¬ 
graphs taken from an oscillograph of the 
primary back EMF with the secondary 
unloaded (Fig. 3a) and with loading ap¬ 
plied (Fig. 3 b). These traces were obtain¬ 
ed with the system set-up to simulate 
an extreme condition of an 8 cylinder 
motor running at 5,000 RPM and a 
maximum primary induction current of 
7 amps. 

Being able to do away with the zener 
diodes does mean a substantial saving in 
cost but it did necessitate the reversal of 
transformer and ballast resistor in the 
negative ground version. It will be 
noticed that the transformer is now 
placed in the emitter circuit of the 
transistor in both versions. 

If the transformer is placed in the 
collector circuit of the negative ground 
version, the voltage rise across the trans¬ 
former at the moment of switch-on will 
make the collector almost 12 volts posi¬ 
tive with respect to ground for a brief 
period of time and heavy current will 
flow from base to collector as well as 
from base to emitter. 

This peak base current can, depending 
on operating conditions, easily exceed 
the maximum ratings of the transistor 
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This "positive 

ground " version of 
the unit requires 
insulated points 
to be fitted to 
the vehicle , but 
stock kits of these 
are now available 
from at least one 
manufacturer, as 
noted on page 57. 

























































TRANSISTORISED 

TAPE RECORDER 


Easy to assemble Kit 

you can do it in 30 minutes 


ONLY £15 




GENERAL ACCESSORIES PTY. LTD 


N.S.W.: 100 Clarence St., Sydney. Phone: BX445I. 

443 Concord Rd., Concord West. Phone: 73 0211. 

Pirie St., Fyshwick, Canberra. Phone: 9 0035. 

VIC.: 153 Sturt St., South Melbourne. Phone: 690 000. 
SOUTH AUST.: 55 Flinders St., Adelaide. Phone: 8 5317. 


Q'LAND: 50 Little Edward St., Brisbane. Phone: 2 3093. 

N. Q'LAND: Cnr. Ingham Rd. and Echlin St., Townsville. 

Phone: 6061. 

WESTERN AUST.: 437 Murray St., Perth. Phone: 21 2501. 
TASMANIA: Home Crafts Pty. Ltd., Hobart, Launceston, Burnie. 


• NO SOLDERING • ASSEMBLY MANUAL • TOOLS 

NECESSARY INCLUDED IN KIT PROVIDED 


The Japan Electronics Research Institute has 
recently put on sale what it claims to be the 
"easiest assembly kit" for a transistorised 
tape recorder. The manufacturer claims 
anybody can assemble the tour-transistor 
tape recorder in half an hour without any 
soldering. It is priced at £15. 























The above diagram is not to scale but gives the dimension and position of 
all component mounting holes. We used a standard Eddystone die-cast case 
to house the unit but a simple aluminium bracket would work just as well. 


md result in its destruction. Placing 
he transformer in the emitter circuit 
emoves the problem. 

In the system described last month 
his problem did not exist because the 
:ener diodes, biased in their forward 
lirection, took care of this voltage and 
orevented excessive base current. 

Other minor changes in the circuit 
iiagrams are the inclusion of a 200pF 
capacitor cross the collector/emitter 
circuit to suppress any brief transients 
vhich may occur, and the use of a 
;tandard octal socket and plug to effect 
he changeover from transistor to stan¬ 
dard ignition, should this become neces¬ 
sary. 

Coming to the construction of these 
jnits, the first thing which will 
do noticed is the much smaller case used 
:o contain the transistor portion of the 
:ircuitry. This is made possible by the 
ower primary current which the new 
:ransformer requires. 

In our previous unit we found it neces¬ 
sary to use a separate ‘’heat sink” 
for the transistor and power diode but, 
in this new unit, the metal case housing 



The above photographs are taken 
from actual CRO traces and show the 
transformer primary waveform with 
the secondary unloaded (above) and 
loaded (below). Maximum voltage in 
the unloaded waveform is approxi¬ 
mately 70 volts. 

the components (resistors, capacitors, 
etc.) also acts as a heat sink for the 
transistor and is more than adequate in 
that respect. 

The actual case used was a diecast 
unit which measured 44 by 2i by 11/8 
inches. A drawing included in this 
acticle, gives details of the holes to be 
drilled in this case for the mounting of 
components. The use of a ready-made 
case, such as this, makes for convenience 
in construction but there are no tech¬ 
nical reasons why the unit should not 
be constructed on a simple aluminium 
bracket, if so desired. 

Our coded under and above chassis 
photographs of the unit show the layout 
of all major componenets. The positive 
and negative ground versions of this unit 
are virtually identical in so far as the 
wiring of the chassis is concerned. 

When mounting the components the 
transistor and power diode should be 
mounted first, making sure that they are 
insulated from the case with the mica 
washers supplied. The transistor is 
mounted with its small plastic “pip” to¬ 


ward the extreme right edge, as shown 
in our underchassis photograph. The 
power diode should be mounted with the 
main body of the diode inside the case. 

The next thing to be mounted should 
tje the four-lug tagstrip shown at the 
immediate left of the transistor. The octal 
socket should not be mounted until all 
leads have been attached to it. 

Wiring of the unit should be commen¬ 
ced by soldering a 470-ohm resistor and 
a 200pF non inductive capacitor, each 
with their leads cut to approximately 
3/8in length, between the collector and 
emitter terminals of the transistor. 

Next, a short length of wire should be 
run from the emitter of the transistor 
to the anode (body) of the diode. Another 
short length of wire is run from the 
cathode (tip) of the diode to lug 2 of the 
tagstrip and a 30-ohm resistor connected 
between this tagstrip lug and the base 
of the transistor. A 5-watt wire-wound 
resistor (10 ohms for 12-volt systems and 
5 ohms for 6-volt systems) is connected 
between the base of the transistor and 
pin 4 of the tagstrip. 

The rest of the wiring runs to the octal 
socket mounted above chassis and, be¬ 
fore going on to this wiring, we might 
have a few words about this octal socket. 

The method we have used to change 


from transistor to standard ignition with 
this socket is to remove the plug, turn 
it around 180deg., and replace it in the 
socket. In order to be able to do this it 
is necessary to file another slot in the 
socket to accomodate the “pip” on the 
spiggot of the plug. 

Most octal sockets on the market have 
their pins numbered and the normal 
spiggot slot is between pins 1 and 8. To 
modify our socket we simply filed another 
slot between the pins numbered 4 and 
5. If the socket you purchase should not 
have its pins numbered you could refer 
to the circuit diagram. This shows the 
correct numbering of the pins as viewed 
from BENEATH the socket. 

CONSTRUCTION 

The wiring of this socket is accom¬ 
plished as follows: connect shorting links 
(18 gauge tinned copper) between pins 1 
and 8 and between pins 4 and 5 of the 
socket. Run a lead from pin 4 of the 
socket to the collector of the transistor, 
and a lead from lug 4 of the tagstrip to 
pin 2 of the socket. 

Take some four-foot lengths of mauve, 
yellow, red and orange wire (the kind 
used for car wiring—not radio hookup 
wire) and connect one end of the mauve 
wire to pin 1 of the socket and one end 


TRANSISTOR IGNITION 


IGNITION 


RO^FO 


COIL 


Manufacturers of the most comprehensive 
range ignition and magneto coils in Australia. 

A component part for your Transistor Circuit. The Ignition 
coil, Part No. TRS. 100-18. 12 Volt, with a ratio of 1-300, 
Primary resistance 0.35 Ohm, as used in R.T.V. & H. 
Equivalent to the American Mallary Coil Part No. F. 12. T. 

Manufactured by ROFO ELECTRICAL PRODUCTS PTY. LTD. 
20 SYDENHAM ROAD, MARRICKVILLE, N.S.W. LA3345-6 


N.S.W 

DISTRIBUTORS 


BROADWAY ELEC¬ 
TRONICS PTY. LTD., 

206 Broadway. SYD¬ 
NEY. 


RADIO DESPATCH 
SERVICE, 869 George 
Street. SYDNEY. 





H. G. TRENT & CO. 
PTY. LTD., Centenary 
Building. 483 Adelaide 
Street, BRISBANE. Q. 


INTERSTATE AGENTS: 

FARLEY & FAHY I THORNELL-SHORE. 2 
LTD., 71-79 Wright Bowen Crescent. MEL- 
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D. B. SHARP & CO., 
Occidental House. 49 
St. Georges Terrace, 
PERTH. W.A. 


J\£.A 


51 



































Milliard three-phase bridge rectifier assembly 
using silicon power diodes mounted on three 
heatsinks. 


Milliard 

Heatsinks for 
Diodes, Transistors 
and SCRs 

• High Efficiency 

• Robust Construction 
• Reliable Rectification 


High efficiency, robust construction, reliable 
rectification—these are the factors gaining 
ready acceptance for the Mullard rectifier 
stack assemblies. 

Much of the efficiency is due to the extruded 
aluminium heatsinks used in these assem¬ 
blies with their low thermal resistance 
enabling high power ratings to be economic¬ 
ally achieved. 

The performance and efficiency of other 
control equipment utilising SCRs or tran¬ 
sistors depend not only on the charac¬ 
teristics of the semiconductors but on the 
thermal properties of the heatsinks used. 
Mullard, therefore, now have available from 
local production the heatsink material 
shown, which may be obtained in standard 
lengths. 

Further particulars may be obtained on 
application to the Mullard Professional and 
Industrial Department. 


Dimensions in mm. Inch conversions in brackets 


Mullard 


t:. 


MULLARD-AUSTRALIA PTY. LTD. • 35-43 CLARENCE STREET, SYDNEY, N.S.W., 29 2006. 
123 VICTORIA PARADE, C0LUNGW00D, N.5, VIC., 41 6644 

Associated with MULLARD LIMITED, LONDON 
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of the yellow wire to pin 7 of the 
socket. The red wire connects to the 
cathode (tip) of the power diode and the 
orange wire to pin 3 of the socket. These 
four leads should now be run through a 
iin hole fitted with a rubber grommet in 
the side of the case. 

With this wiring completed the socket 
may now be mounted above the case. 
To prevent the pins of the socket from 
shorting against the case, it is necessary 
to stand the socket off from the case by 
about linch. 

The changeover plug for the socket 
should have shorting links wired between 
pins 1 and 2 and pins 3 and 4. When 
this plug is placed in the socket so that 
its spiggot pip is between pins 1 and 8 
of the socket, the system is connected 
for transistor ignition. Conversely, plac¬ 
ing the plug so that the spiggot pip is 


Our two-transistor "positive ground" 
unit needed a bigger heat sink than 
the die-cast case so we used the 
standard 6" by 4" heat sink and case 
featured in last month's article. 

developed by this system are such that 
weaknesses in the wiring will allow the 
spark to bypass the plugs easily. These 
weaknesses should be spotted and 
eliminated before the system is put into 
operation. 

Any HT leads which are frayed or 
show signs of imperfect insulation should 
be replaced by new leads. The distri¬ 
butor cap and rotor should be re¬ 
moved, thoroughly cleaned and examin¬ 
ed for cracks, particularly those of the 
“hairline” variety. With these com¬ 
ponents it is a good idea to adhere to 
the old serviceman’s adage “when in 
doubt — rip it out.” 

The condition of the distributor points 
is important to the proper functioning 
of a transistor ignition system. If the 
points are “blued” or pitted they should, 
at the very least, be removed and re- 
ground. Better still, a new set could be 
fitted. Remember — transistor ignition 


Intending constructors of the two-transistor unit may find this coded under - j 
chassis photograph of assistance. The 2N2I02 is not attached to the heat 
sink but is supported by its leads from the four-lug tagstrip. The lead 
lengths of resistors , etc., should be kept as short as possible in the interests 

of mechanical rigidity. 


between pins 4 and 5 of the socket con¬ 
nects the system for standard ignition. 

As with last month’s systems, we 
recommend placing the transistor portion 
of the unit either under the dashboard 
or on the dashboard side of the engine 
firewall. The four coloured leads should 
be run through the firewall and connect¬ 
ed as follows: Orange lead to one end 
of the ballast resistor; red lead to the 
terminal of the transistor coil marked 
negative; mauve lead to the distributor 
points connection; yellow lead to the 
terminal of the standard coil marked 
negative. 

For negative ground vehicles the 
positive terminal of the transistor coil 
should now be connected to the positive 
terminal of the standard coil and the 
other end of the ballast resistor con¬ 
nected to ground of the vehicle pre¬ 
ferably at the same point as the nega¬ 
tive terminal of the battery. The capa¬ 
citor should be removed from the dis¬ 
tributor and re-installed between the 
negative end of the standard coil and 
ground. 

For positive ground vehicles the posi¬ 
tive terminal of both the transistor and 
the standard coil should be connected 


to ground and the other end of the 
ballast resistor should be connected to 
the lead from the ignition switch, former¬ 
ly connected to the negative terminal 
of the standard coil. 

The capacitor should be removed 
from the distributor and connected be¬ 
tween the negative end of the standard 
coil and the negative terminal of the 
battery. The normally grounded distri¬ 
butor point must be insulated from 
ground and, as a description of how to 
accomplish this was given in last month’s 
article, it will not be repeated. 

For those who wish to save the 
trouble of making their own insulated 
point, Telectronics are making available 
a ready-made kit. A photograph of this 
ready insulated point is shown in the 
article. 

No initial setting-up of the ballast 
resistor is necessary since the unit 
supplied with the transformer is pre-set 
for either 6 or 12 volt operation. 

At this stage you may have the 
system ready to operate but, before 
turning the starting key, we suggest you 
give the HT wiring a quick once-over 
and re-set the plug gaps. 

The pulse rise time and the voltage 


AUSTRALIAN MADE 

TRANSISTOR 

IGNITION 

SYSTEMS 

TRANS-QIK system uses vehicle’s 
own ignition coil. Runs on Transistor 
or Standard ignition with computer 
switching. 6 or 12 volt negative 
earth, £22/10. Positive earth, 
£27/10/. 

QIK-FIRE system De-luxe FULLY 
TRANSISTORISED with Special 30 
Kv Coil. Negative or positive earth, 

£33. 

SPECIAL GUARANTEE: TRANS- 
QIK guaranteed 90 days from date 
of shipment. QIK-FIRE units guar¬ 
anteed 12 months or 50,000 miles, 
whichever shall come first. Guarantee 
covers material defects or workman¬ 
ship. 

Full installation book with all units. 
Quick , easy installation. 

QIK-FIRE SYSTEMS 

917-919 Forest Rood 
Lugcrno, N.S.W. 53-9377 
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TECH MODEL TC2 
VALVE TESTER 


PRICE IS ONLY £15. 

Plus 12*% Sales Tax. 
TOTAL, £16/17/6 plus postage. 









LINMARK STEREO 


AMPLIFIER 


MODEL YA-130A 


Operates from 240AC supply 

Will test all modern type tubes with miniature 
7-pin. minature 9-pin Octal and Loctal 
Sockets. This Tester will check filament 
continuity, short circuits in any elements and 
also emission. Overall size is lOin long. 
8C4 wide. 3 inch deep. Meter size 3 inch 
x 3% inch. Instruction and valve data sheets 
are in metal drawers at bottom of tester. A 
really compact job ideal for portable use or 
on the bench. Weight 5141b. 


A high quality amplifier at a reason¬ 
able price. Specifications are as fol¬ 
low:— 

Output Power, 7 watts per channel. 
Frequency Response. Plus or Minus 
1 db., 40 to 20,000 c.p.s. 
Harmonic Distortion. Less than 1%. 
Input' for Full Output. 300 m V. 
Output Impedance. 4, 8 & 16 Ohms 
each channel. 

Tone Control. More than—14 db at 
10,000 c.p.s. 

Valves Used. 1. 12AX7, 2. 6BQ5. 
1. 6CA4. 

Power Supply. 220-240 Volts AC. 50 
c.p.s. 

Dimensions Overall. 9£ x 4* x 7 inches. 
Weight. 91b. 

This is a really good amplifier at a 
reasonable price of only £19/19/. 
Speakers and Record Player extra. 
Suitable speakers—Rola 8MX, £4/10/6. 
MSP 8TAX, £4/4/ ea. 

Bass Reflex Boxes for above Speakers 
finished in Walnut, Maple or 
Mahogany, £10/15/ each. 

4-Speed English make Stereo Changer. 

Prices only £10/19/6. 

4-Speed Stereo English Record Player 
units. Price only £6/19/6. 





PIONEER SMB160 
STEREOMASTER 


A really high fidelity stereo amplifier with 
2—BC tuners and 1 SW tuner. 

Specifications: 12 valves -4, -6BM8. 2-6AV6 
2-6BA6. 2-6BE6. 1-5AR4. 1-6GE12. Each 

channel uses 2-6BM8 valves in push-pull giv¬ 
ing maximum output of 9 watts per channel. 
18 watts total. 

Frequency Range: 23 to 20.000 C S plus or 
minus 1DB. 

Voltage Gain: 42 DB. 

S'N Ratio: 60DB. 

Residual Noise: Below 3MW. 

Cross Talk: 50DB/I000 C/S. 

Input Terminals: Phono (Crystal), Input 80 
MW for Max. Output. Aux. Input 80 MV 
for Max. optput. 

Output Terminals: 16, 8 and 4 ohms on each 
amplifier. 

Tone Control: Separate Treble and Bass con¬ 
trols are provided giving range as follows:— 
50 C/S plus or minus 12DB. 

10,000 C/S plus or minus 12 DB. 

Two separate radio tuners are incorporated 
to operate on the broadcast band and en¬ 
able the reception of 2 stations broadcasting 
a stereo program. In addition a S.W. tuner 
covering 3.8 to I2MC/S is provided. This 
is a really high quality amplifier which can 
be heard in our showrooms at Melbourne. 
Price is only <£50/14/5, plus sales tax, a 
total of £63/8/0. 

Pioneer SMB161 similar to above with pre¬ 
amp to enable moving coil pick-up to be 
used and having 11 watts output, 22 watts 
in all. 

Price only £59/6/3, plus 25 per cent sales- 
tax. for a total of £74/2/10. 



HIORi MODEL SE 37B 


Multimeter with Push Button Switch 
System. With this meter required 
range can he selected quicker and 
with less risk of damage to meter 

than with any other type of meter 

Sensitivity is 20,000 O.P.V. DC and 
j 8000 O.P.V. AC. 

Ranges are as follow: — 

DC Volts 0-1, 10, 50. 250, 500. 1000. 

AC 0-10. 50. 250, 500. 1000. 

DC Current 0 to .5. 10. 50 ma. 
Resistance 0-5K, 500K. 5 meg ohms 
Capacitance 250 PF to .02 mfd. 


EXTRA SPECIAL! 


Dimensions—5$ x 2 x 3j inches. 
Weight lib 5oz. 

Price only £7/19/6 
Plus 12}% Sales Tax 
Total £8/19/5 plus freight 




17inch television 


Elec. Phone Loud Hailer with inbuilt 
transistor amplifier. Operates on 4 
torch cells. Ideal for use on boats, 
sports grounds, etc. Supplied with 
batteries. 

A real bargain at . . . . £7/19/6. 


grows to21inch television/ 
Plastic flat lens/ 


BeamScope 




WIZARD 1TH SIGNAL INJECTORS 


Just arrived, a shipment of Wizard Signal In¬ 
jectors Model IT!-1. This Unit is ideal for ser¬ 
vice of transistor radios, television receivers, 
amplifiers, tuners, etc.; it produces a signal which 
makes it suitable for signal tracing in AF. IF 
and RF circuit, works ofT a 4 penlitc cells, has 
indicator light, measures l-Vsin x \Va in x 5in 
and weighs Joz. Price Cl 18 6 plus 12'/i p.c. 
sales-tax or C2 3 including tax plus postage. 


BEAMSCOPES 


SPECIAL NOTICE 


All parcels sen! Registered Post unless other- 
wise slated. Postage or Freight must b# 


Two Models are available to be fitted 
to 17in and 21 in or 23in TV. Can 
be installed in a few minutes by any¬ 
one. An optical plastic lens with a 
high refractive index gives a clearer 
and magnified TV picture. It protects 
the eyes by absorbing harmful rays. 
Light and easy to handle. No wor¬ 
ries, breakage or discolouration. Fxtra 
depth of picture is a feature of the 
beamscope. 17in enlarges picture to 
21 in. Price €6/10/-. 21 in enlarges 

picture to 27in, 


Included with order. 


Price £13/17/11 

Trade clients please write for quote. 


547 ELIZABETH STREET, MELBOURNE — PHONE 30-0271 

BRANCHES THROUGHOUT VICTORIA AND RIVERINA 











































will help maintain the points in good 
condition for 50,000 to 100,000 miles, 
but they must be in a good condition 
to start with. 

A beneficial result at high RPM can 
often be obtained by closing down the 
contact breaker gap from normal. The 
minimum gap used is determined by the 
wear, or lack of it, in the distributor 
shaft top bush. With a completely 
wobble-free shaft a gap of .006in may 
be used. However, with a motor which 
has had some wear, a gap of .008in to 
.01 in is perhaps more realistic. 

Reduction in the size of this gap 
enables the contact breaker to operate 
without bounce to a higher speed, as 
bounce is a function of inertia. Fitting 
a second spring to the contact breaker 
will increase its speed limit by approx¬ 
imately 50 per cent. The second spring 
helps to damp out periodicity due to the 
different lengths (rates) of the two 
springs. 

The size of the plug gap should be 
set experimentally for optimum results 




A READER from Moorabbin # Vic., 
has drawn our attention to 
the fact that many modern vehicles 
are fitted with a ballast resistor 
in series with the coil.When fitting 
transistor ignition to these vehicles 
it will be necessary to short out 
or remove this resistor from the 
circuit in order to secure proper 
functioning of the transistor 
ignition. 

Vehicles which we know to have 
such resistors in circuit are the 
model E.H. Holden, Ford Falcon 
and Fairlane, Chrysler Valiant, and 
Mercedes. 

Readers who wish to check for 
the existence of such a resistor in 
their vehicle can do so by meas¬ 
uring the voltage at the coil with 
the ignition switch on and the 
points shorted (closed). If a resistor 
is fitted this voltage will be 
approximately two thirds of the 
normal battery voltage. 



The circuit of the two-transistor "positive ground" system bears some resemb¬ 
lance to the circuit suggested in last month's issue but a few changes were 
necessary to achieve optimum operation. We do NOT recommend substitution 
of transistor types in this circuit. The zener diodes , by the way, are obtainable 
from Messrs Warburton Franki Pty. Ltd. 


but, as a general rule, the larger gap 
consistent with ease of starting is desira¬ 
ble. For a conventional modern motor 
this will be between .035in and .045in. 

Too small a gap will give starting 
difficulties from cold, because globules 
of unevaporated fuel lodge between the 
spark plug gaps. If too large a gap is 
used, the voltage under cranking condi¬ 
tions (reduced induction current and 
high pressures in the head) will be 
insufficient to initiate combustion. Under 
cold conditions the fuel/air mixture is 
less negatively ionised and this will 
further contribute to starting problems 
if too large a gap is used. 

Generally speaking, however, the use 
of a larger spark gap than standard 
has . several advantages. The greater 
amount of fuel/air mix within the gap 
produces more even flame propagation 
in most modem heads and hence the 
motor will run smoother, develop some¬ 
what greater b.h.p. for a given 
throttle setting and return somewhat 
better m.p.g. figures. 

The larger gap means that erosion of 
the gap becomes a small percentage of 
the initial setting and, as the smaller 
discharge energy of the system also re¬ 
sults in a percentage reduction of 
erosion, the working life of the plugs 
is greatly lengthened. 


At this stage of our article we might 
discuss alternate methods of fitting tran¬ 
sistor ignition to vehicles which have 
the positive terminal of their battery 
connected to ground, including the 
circuit of Fig. 4. 

In last month’s article we gave a 
circuit (coincidently it was also marked 
Fig. 4) which showed how the addition 
of an extra NPN transistor to the system 
would enable the points to be left 
unmodified in a positive ground system. 

At the time we published this circuit 
we had not actually had the opportunity 
to try it, but felt it might have one 
basic weakness, and that was in the 
amount of current through the points 
(approximately 30 milliamps). In order 
for the points to be self cleaning the 
current through them should, we had 


determined in past experiments, be at 
least 300 milliamps. 

In the interim between last month's 
and this month’s article we have had 
the opportunity to develop and modify 
this circuit for use with both the Telec- 
tronics and the ROFO coil, and the 
improved version is presented this month. 
Readers with last month’s copy con¬ 
veniently to hand will notice a few 
differences between the circuits. 

The first, and quite the most important 
of these changes, is the use of much 
lower value resistors to provide forward 
and reverse bias for the NPN transistor 
type 2N2102. The individual value of 
these resistors was carefully chosen to 
provide a forward bias base current of 
40 milliamps (ample to properly 
“bottom” the transistor for the 500 odd 


TV PICTURE TUBES 


OUR SPECIAL PROCESS MAKES IT POSSIBLE 
TO REDUCE PRICE BY APPROXIMATELY SO % 


I YEAR WARRANTY.£6 

PLUS OLD TUBE 

ALL TYPES EXCEPT BONDED AND 27 INCH 


These Tubes have all worn parts replaced with new ones 
(Cathode, Heater, Base, Etc.) 


DUDS WANTED — TOP CASH PRICES PAID 
All Duds must be under Vacuum and Scratch free. 

Add freight when ordering mail 

SURE BRITE PICTURE TUBES 
198 PACIFIC HIGHWAY, CROW'S NEST, SYDNEY, N.S.W. 
ENTRANCE ROCKLANDS ROAD. PHONE 92-7743 


-/...I 
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Check all circuits, 
pinpoint any TV 
trouble—//? minutes 


M3 

MODEL 1076 



BY EASY POINT- 
TO-POINT SIGNAL 
INJECTION YOU 
SEE THE TROUBLE 
ON THE TV SCREEN 
AND CORRECT IT— 
TWICE AS FAST 
AND EASY 

PRICE: £170 
plus tax 


B&K TELEVISION ANALYST - MODEL 1076 

Gives you a convenient TV signal-generating 
source of your own , with all these test facilities. 

R.F., I.F., VIDEO AND AUDIO SIGNALS. 

All appropriately modulated. 

INTERMITTENTS. Quickly isolates and pinpoints the difficulty 

SYNC. Provides composite synchronizing signals (negative 
or positive). 

SWEEP CIRCUIT DRIVING PULSES. Provides separate verti¬ 
cal and horizontal plate and grid driving signals. 

YOKE AND TRANSFORMER TEST. Provides sensitive tests 
for V.O. and H.O. transformers and yokes. 

HIGH VOLTAGE INDICATOR. Quickly pinpoints troubles in 
the horizontal output transformer or the high-voltage 
network. 

NEGATIVE BIAS SUPPLY. For sync, overload and AGO 
troubles. 

AGC KEYING PULSE. For troubleshooting gated AGC systems. 

HIGH-LEVEL TEST SIGNAL. For modulating TV picture tubes 
directly. 


This one instrument, with its complete, accurate diagnosis, 
enables any serviceman to cut servicing time . . . service 
more TV sets in less time . . . and satisfy more customers. 

With the Analyst, you inject your own TV signals, at any 
point, while you watch the generated test pattern on the 
picture tube of the television set itself. This makes it quick 
and easy to isolate, pinpoint and correct TV trouble in any 
stage throughout the video, audio, r.f., i.f., sync, and sweep 
sections of the television set — including intermittents. No 
external scope or waveform interpretation is needed. Checks 
any and all circuits — solves any performance problem. 

The B & K Analyst is one of the most useful and valuable 
aids in TV servicing today! Its basic technique has been proved 
by thousands of successful servicemen everywhere. 


For further particulars contact Engineering Products Division 

AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 



47 YORK STREET, SYDNEY-2 0233 

MELBOURNE BRISBANE PERTH HOBART LAUNCESTON 
67 9161 4 1631 28 3426 3 3836 2 1804 


WELLINGTON, N.Z. 
43 191 





















milliamps it must switch) while the sum 
total of the resistors will cause a current 
of 330 milliamps to be drawn through 
the points, thus providing the self-clean¬ 
ing necessary. 

The 2N174 requires a forward bias 
base current of approximately 500 milli¬ 
amps for proper operation in this circuit 
and this is ensured by means of the 
resistors placed in series with the emitter 
and collector of the 2N2102. The correct 
values for both 6 and 12-volt operation 
of this unit are included in the circuit. 

The 470-ohm resistor placed between 
emitters of the two transistors helps to 


This reader’s solution to the problem 
can be simply stated as follows: (1) Re¬ 
verse the battery connections so that the 
negative terminal is connected to ground. 
(2) Remove the cover from the cut-out 
and close and release contacts 4 or 5 
times. (3) Reverse fuel gauge wires and 
likewise the ammeter, if one is fitted. If 
a radio is fitted it may also need some 
modifications made, depending on type. 

This method is simplicity itself, and, 
what’s more, it works quite well—we’ve 
tried it. The only reservation we have is 
the use of the cut-out contacts in re¬ 
polarising the generator field. We feel it 



The special insulated point , shown obore , has been made available for home 
constructors by Messrs Telectronics Pty, Ltd . 


provide reverse bias for proper “cut¬ 
off” under high temperature conditions. 
The .001 mfd capacitor across the 22- 
ohm resistor in the base of th^e 2N2102 
prevents possible parasitic oscillations 
which might develop in the circuit. 

The only remaining change in cir¬ 
cuitry is the placing of the coil in the 
collector lead of the 2N174 rather than 
in the emitter as was done in the prev¬ 
ious circuit. With the coil in the emitter 
we found that, at the moment of switch- 
on, the collector of the 2N2102 was 
made almost 12 volts negative thus caus¬ 
ing excess base current to be drawn. 

This unit is housed in the same case 
and mounted on the same type of heat 
sink used for last month’s units. The use 
of the heat sink and larger case is made 
necessary by the additional number of 
components which have to be mounted 
and the heat radiated from the five watt 
resistors in the base, emitter and collector 
of the 2N2102. 

Our coded under and above-chassis 
photographs show the positions of all 
components. The same system of octal 
socket and plug changeover from stand¬ 
ard to transistor ignition is used on this 
unit. 

The blueprint diagram of the heat 
sink given in last month’s issue supplies 
all details necessary for this new unit, 
with one exception. The 2N2102 is 
mounted on a four-lug tagstrip which 
can be seen in the top left of the 
photograph. The hole to mount this tag- 
strip is drilled approximately one inch 
away from the centre mounting pole of 
the 2N174. 

If the ROFO coil is used with this 
system, it will be necessary to include 
the two zener diodes shown in dotted 
form on the circuit diagram and to set 
the ballast resistor so that approximately 
.7 ohm is in circuit (total current of 9 
amps, with points shorted). 

When wiring this system into the 
vehicle the same directions as for the 
previous two systems can be followed. 
The colour coding of the leads and the 
connections of the octal plug are the 
same in all cases. 

Those who feel that the use of modi¬ 
fied points or the use of an extra 
transistor is too much of a headache 
might care to adopt an alternative pro¬ 
cedure for positive ground vehicles 
suggested by a reader in Queensland. 
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is better temporarily to attach a wire to 
the positive terminal of the battery and 
briefly touch it 4 or 5 times to the field 
terminal of the generator. This removes 
the possibility of the cut-out contacts 
being damaged in the process. 

NOTE: Where the ' vehicle polarity 
has been reversed it is a good idea to 
place a notice to this effect somewhere 
in close proximity to the battery. If this 
is not done some well meaning mechanic 
may correct your “mistake” and place the 
battery back in its original polarity. 

This concludes our articles on the 
subject of transistor ignition. We trust 
you will enjoy constructing and using 
these units as much as we have enjoyed 
developing the project. 


IMPORTANT 

When fitting a transistor ignition 
system (whether R. TV and H. de¬ 
sign or a commercial system) to a 
vehicle which has unmodified points, 
it is most important that a lead be 
run from the metal body of the dis¬ 
tributor to the grounded terminal of 
the battery. It is also important to 
check the earthing strap inside the 
distributor. 

Failure to do this may result in an 
intermittent “earth return” of the 
points and a consequent intermittent 
operation of the motor. It may also 
result in a decreased base current 
through the transistor with the risk of 
possible damage. 


World-famous 
miniature 
Soldering Instruments 



SANYO TA-HB2C 
TRANSCEIVER 

A br'and new concept in Portable 
Professional Transceiver equipment, 
with an extra strong performance. 

Price 749 gns. per set of 2 units 

lOd. in stamps will buy you full datails from 

A.M.P.L. 9 QUEEN STREET, 
MELBOURNE. 61-2427 



NO SWITCH 
NECESSARY 
WITH ORYX — 

The element is 
rated for 
continuous 
running, thus 
avoiding switch 
troubles and 
warming-up delays. 


Weighs less than 
1 oz. yet does the work 
of heavy irons. Long-life ele¬ 
ment and replaceable bits 
ensure years of service. 
There’s an ORYX designed 
to meet your precise require¬ 
ments. 

A ustralian Distributors 

MANUFACTURERS SPECIAL 
PRODUCTS PTY. LTD. 

47 York St, Sydney. 2 0233, Ext 279. 

M.488. 
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HWARBURTON FRANKI 

where good quality and good value go hand in hand 


STEREO AMPLIFIERS 


RECORD PLAYERS 


12 Watts per Channel; 8 and 15 ohms, output; Jack on front panel for Stereo; 
Headphones may be used with Tuner, Pick-up or Tape Recorder; Suitable for 
use with either Magnetic or Crystal Cartridges. 


NEW PRINCIPLE • PLAYS 
ANYWHERE • NO TRAN- 
SISTORS • NO VALVES 


CONTROLS Selector (Auxiliary —Tuner— Phono) 

Mode (Mono L-R—Stereo—Reverse); Rumble Filter (OfF-On); Phase (Normal — 
Reverse); Speakers—Phones; Treble—Bass—Volume with A.C. Power Switch 
mounted in Steel Cabinet with attractive front panel; Suitable for Bookshelf 
mounting, etc. 

★ SPECIAL PRICE WHILE THEY LAST £50 freight forward. 


Works from 6 Torch Cells. 

Ideal young people's amusement. 
Plays any size records. 33 or 45 
r.p.m. 

UNBREAKABLE PLASTIC CASE. 
12 Gns. Including Postage. 


SPEAKERS EXTRA SPECIALS 

12" 10-WATT DUAL 


C one speakers. Frequency response— 
30 to 15,000 c.p.s. Voice Coil Imped¬ 
ance either 2-4 ohms or 12-16 ohms. 

£5/19/6 Post Free Victoria. 
Please add 3/6 postage other States. 


8" 7-WATT DUAL 

Cone Speakers. Frequency response— 
30 to 15,000 c.p.s. Voice Coil Imped¬ 
ance 2-4 ohms or 12-16 ohms. 

£5/9/6 Post Free Victoria. 
Please add 2/6 postage other States. 


2 SPEAKER SYSTEM 

Comprising 12in Woofer and 5 in 
Tweeter c/w 2 m.f.d. coupling capi- 
citor. 

Overall response 50-14,000 c.p.s. 
Power Handline Capacity 15 watts. 
Voice Coil Impedance 15 ohms. 
£8/19/6 Post free Victoria. 
Please add 4 6 postage other States. 


• RECORDING TAPE 

Imported plastic based, first quality. 

3in Reel, 200ft—6/11. 

in Reel 300ft—10/6. 

3in Reel 400ft—16/11. 

5 in Reel 900ft—23/6. 
7in Reel 1800ft—46/11. 
Plus Pack and Post. 6d. reel. 

• EXTENSION SPEAKERS 

Attractive Circular Metal Case, lOin 
diameter. Ideal for boats, terraces, 
etc. 16 ohms. Impedance. 

£5/2/6 Post Free. 


• 6 TRANSISTOR 
RADIO SETS 

Boxed complete with carrying case, ear¬ 
piece and battery. 

11 Gns. Pack, and Post., 2/6. 

• 2 TRANSISTOR 
RADIO SETS 

Boxed complete with, carrying case, ear¬ 
piece, battery and expanding aerial. 

£9/19/6 


EXTRA 

SPECIAL 

BUY 

TRANSISTORISED 
SIGNAL TRACERS 

Works from self-contained 9-volt 
battery. Supplied complete with 
Vinyl Carrying Case. Batten and 
Shielded Cable with 2 alligator clips. 
Circuit and full instructions also sup¬ 
plied. This instrument may be em¬ 
ployed by servicemen, technicians 
and amateurs in checking radio 
troubles. This model, compact-sized 
instrument permits visual and aural 
signal tracing of RF. IF and audio 
circuits. Easy to operate. Defective 
points plainly appear by stage-by- 
stage tracing of signal all the way 
from antenna to the speaker. Also 
serves as a useful amplifier for check¬ 
ing microphones and record players. 

8 Gns. 

Including Postage. 


Plus Pack, and Post.. 1/6. 


NEW 


NEW 


SWISS PRECISION OILER LUBRISTYL 

The pocket oiler that’s always clean. LEAKPROOF DRAWS 
BACK EXCESS OIL. Not just an oilcan, but a precision made, 
controlled flow oil applicator. Similar in appearance to a fountain 
pen. Supplied complete with instruction and two capsules of oil. 
18/6 Inc. Postage. 

DUAL 1009 TRANSCRIPTION RECORD 
PLAYER 

Auto/Professional turntable with dynamically balanced tonearm. 
for single play and changer operation. Tonearm has inbuilt stylus 
pressure gauge and will track at 1 gram. Any cartridge may be 
lilted or the unit can be purchased with the famous Dual crystal 
or magnetic cartridge as required. 

• Dual 1009, less Cartridge—£47/15/-. 

• Dual 1009. w/crystal cartridge. Sapphire stylus—£53/12/-. 

• Dual 1009, w/magnetic cartridge. Diamond stylus—£59/15/-. 



9 TRADE 

ALSO SUPPLIED 

• OPEN SAT. 
MORNING 


• Moving shortly to 220 Park Street, South Melbourne. S z** ,,r 
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THE "SYNCHRODYNE "-one constructor, two opinions 


Circuits and devices which we have not actually 
tested in our laboratory but published tor the 
general interest of beginners and experimenters. 


Some may have thought that our 
assessment of the Synchrodyne 
tuner was rather hard — nice to 
listen to but nasty to use. If so, 
read two letters from an enthusiast, 
who prefers to remain nameless; 
one was written immediately on 
completion of the project, the 
other a few days later. 

T HE reader in question adapted to 
the principle an old permeability- 
tuned car radio, modifying the tuner 
along the lines shown in the circuit at 
right. Having made it work, he sat 
down to write as follows: 

“Dear Sir, 

“Congratulations to Ian Pogson on his 
Synchrodyne article in the September, 
1963, issue—this is the greatest break¬ 
through into the Sound Barrier since the 
advent of broadcasting. 

“Whilst I must admit that I did not 
build his own particular version of this 
amazing receiver, nevertheless I really 
think he has given audiophiles some¬ 
thing to think about, and anyone who 
ever builds himself a Synchrodyne will 
never again be satisfied with today’s 
accepted radio design. It creates a 
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whole new concept of sound and makes 
one wonder why this amazing circuit was 
pigeonholed for so long. 

“Strangely, too, I recall the article by 
Professor Tucker in the “Wireless 
World” but I was in a remote part of 
north Queensland at the time and any 
experimenting would have been a waste 
of time. But now that this simple circuit 
has been resurrected, I would highly 
recommend anyone who is the least in¬ 
terested in good sound to ‘give it a go.’ 

“When I first made mine my good 


fRANSiSTdR REGULATOR FOR ALTERNATOR | 

T HE circuit below shows an effective The accumulator could be replaced by 
and trouble-free regulator for a a small zener diode and parallel electro- 
small alternator being used in New lytic condenser, carrying a few milliamps 

Guinea. The OC35 transistor controls ° ^hebop gain of the system is in- 
the exciter field current, working to keep creased by using a larger value capacitor 
the DC output voltage of the bridge recti- for Cl. which reduces the ripple voltage 
fier (which is proportional to the AC of the bridge output, 
output voltage of the alternator) equal The diode across the exciter field is 
to the reference voltage supplied by the to protect the transistor from industive 


10-volt accumulator. 



surges if the base current is suddenly 
cut off. Capacitor 
C2 reduces ripple 
from the exciter. 

Output voltage of 
the system could be 
controlled by a 
potentiometer be¬ 
tween the six-volt 
transformer winding 
and the bridge rec¬ 
tifier. 

No heat sink is 
required on the 
transistor. 

(Phil Mathieson, 
Jungle Aviation and 
Radio Service, Sum¬ 
mer Institute of 
Linguistics, Terri- 
tory of New 
Guinea.) 


wife insisted it was stereo and thought 
I was pulling her leg until I convinced 
her otherwise. Of course, the circuit 
does have its limitations, but only a 
finicky fool would worry over a few 
slight whistles when the whole audio 
spectrum is at his command. 

“With eight powerful, high-quality 
transmissions, a whole new wealth of 
superb sound is readily available. For 
the first time in years I have acquired a 
new interest in the published program 
lists ‘What’s On Today in Radio’ and 
so on. 

“Of course, a high-quality amplifier is 
a ‘must,’ preferably with a good 12-inch 
speaker and tweeter combination. No 
bass or treble gimmick is at all neces¬ 
sary, not even that ghastly item, the tone 
control, although some restraint will be 
necessary with the volume control, that’s 
a certainty. 

“The attached circuit of my own 
Synchrodyne may be of interest.” 

In the same week, the following letter 
came to hand: 

“Dear Sir, 

“In reference to my previous corres¬ 
pondence on the Synchrodyne, I was 
so carried away by the superb sound 
that I completely ignored the circuit’s 
obvious disadvantages. I usually sleep 
on any correspondence but this time I 
ignored my usual caution. 

“It is still, however, an excellent toy 
if muted and pretuned to each individual 
station but when manually tuned—oh 
boy! So—the wastepaper basket, please, 
for this and my previous correspondence. 

“I am, regretfully, yours faithfully,” 
etc. 


’liMiiiuiit.uiiuiniiininintiiiinutninniiiiuiitlH; ttstitntuinnn^ 

MEN AND WOMEN 

Make up to £50 a week for a few | 
hours' light work in your home. Full | 
or part-time. All suburbs and country. | 

Write now to Director $ 

DEPT. RH20, BOX 5070, G.P.O., SYDNEY | 

Plea.sc send Jd stamp for reply. No envelope $ 
please. $ 

////. i>ntni>iiini>nimt$ninninnnninntniitnntnniiininnnnint: 
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MAGRATH'S 


CHASSIS PUNCH SETS 


BOXED PUNCH KITS 

Complete in Wooden Carrying Case 


Hand Operated NIBBLING TOOLS 

Revolutionary NEW Type by "ADEL" 



Post Free! 


Magraths have just 
released a new 
shipment of these wonderful LOW PRICED Chassis 
Punch Sets. This fantastic offer is enhanced further 
by the Punch Set coming completely boxed in a 
Wooden Carrying Case. The set comprises . . . 
Wooden Punch Case . . . Reamer . . . Tommy Bar 
. . . \j” Die . . . Plus 5 combination Die/Cutters fo 
suit I", I", i", I" 15 " standard valve sockets. 


SPECIAL 

PRICE 



Post Free! 


Cuts round, square or 
irregular holes or shapes 
to any size over 7/16". 

Notches and Trims un¬ 
der-sized holes to fit points. CAPACITY: Steel to 
18 gauge, Aluminium or copper to 16 gauge, punch¬ 
ing Bakelite, Plastics, etc. Special Magrath value at 
only 75/-. 


SPECIAL 

PRICE 


MA GiMH'S 

AMPLIFIER KIT SETS 


KIT No. 1 


KIT No. 5 


KIT No. 3 








Magrath's No. I Amplifier 
Kit Set Special for April. 
1 his is the NEW Playmaster 
No. 106 Stereo Amplifier/ 
Tuner . . . basically a com¬ 
bination of the Playmaster 
Unit No. 4 Amplifier and 
Programme Source Tuner 
No. 2. Special attention 
has been given to the dial 
assembly, which incorpor¬ 
ates all the main call signs, 
plus : kilocycles. Available 
as a complete kit at only 

£49 10- 


This is the latest addition 
to the Playmaster range at 
Magrath’s . . . the "Play- 
master 107" Single Ended 
Stereo Amplifier incorporat¬ 
ing a tunei This is the unit 
cs featured in "R., TV & 
H." March, 1964. Price of 
complete kit . . . 

£4510'- 


As illustrated above . . . 
the Mullard Stereo 44 
Amplifier . . . circuit is de¬ 
signed for Stereo o: Mono, 
has outputs for a full range 
of speakers, inputs for pick¬ 
up. The Kit comes complete 
with illustrated assembly 
instructions, famous name 
parts and special transfor- 
\ mers. Prices (wired and 
tested, £35) also price of 
Kit Set only . . . 

£29'-'- 


KIT No. 6 



Above . . . the Mullard 

Stereo 10/10 ... Kit comes 
complete with printed wir¬ 
ing boards . . . Two 6GW8/ 
ECL86 valves and one low- 
noise AF pentode type EF86 
in each channel. A 5 AR4/ 
G234 rectifier in the power 
supply is common to both 
channels ... the Kit also 
features "A & R" Power 
Transformers. Price . . . 

£47'7'6 



H. IV! AG RATH & 

LT LONSDALE STREET, MELBOURNE, 


• • • 

C O. R T Y 

VICTORIA, PHC 


L T D. 


PHONE FB 37 3 1 
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AUDIO COUPLERS STILL LEAK 

When the Editor mentioned that this was to be the twenty-fifth birthday 
isue of "Radio, Television and Hobbies," it set me thinking about "The 
Serviceman" feature. How old was it and what was the first serviceman 
story to appear in these columns? 


S INCE there was one obvious way to 
find out, I paid a visit to the R, 
TV and H office and had a look back 
through the files. It transpires that the 
first "Serviceman” feature appeared in 
the December, 1939, issue, with the 
magazine then just nine months old. 

The feature was prepared, so the in¬ 
troduction explained, by an un-named 
serviceman from the Radio Equipment 
Company, which happens to be a fore¬ 
runner of the present firm of Broad¬ 
way Electronics Pty. Ltd. 

Even in those days, it seems that the 
Serviceman chose to wear the cloak of 
anonymity, as does your present 
writer! 

As for the first story, it turned out 
to be a recitation of the classic fault 
of the day-distortion in a receiver 
arising from a leaky audio coupling 
capacitor. 

Unfortunately for set owners (but 
fortunately for us mercenary service¬ 
men) the story is still quite topical. 
Coupling capacitors still develop leak¬ 
age across the dielectric and still upset 
the operating conditions of audio 
power valves, causing severe distortion 
of the output signal. 

One might naturally ask why this 
should be so. In fact, 1 have put the 
question to manufacturers’ representa¬ 
tives in the course of conversation. 
Why is it, after all these years of re¬ 
search and development, that tubular 
capacitors still become leaky after a 
period of service? 

/ Their answer is quite logical when 
you come to think of it. 

MAJOR PROBLEM 

Because of the capacitance values 
involved, a tubular capacitor has, of 
necessity, a very large area of adjacent 
metal foils, separated by a thin dielec¬ 
tric. It is a major problem to maintain 
the quality of this dielectric in terms of 
thickness, insulation properties, free¬ 
dom from pin holes, chemical stability, 
resistance to moisture and so on. 

Even so. if the various problems 
could be tackled without consideration 
of other factors, capacitors could be 
built and, in fact, are built for special 
purposes, with a very high order of 
reliability. 

But capacitor manufacturers are un¬ 
der continuous pressure from set manu¬ 
facturers, and indirectly from the 
public, to make capacitors ever smaller 
and ever cheaper. They are continually 
being required to strike new com¬ 
promises between cost and size and the 
techniques of the moment. 

Even if modern capacitors are not 
perfect, progress has been made. Satis¬ 
faction can be drawn from the fact 
that they are only a fraction of the 
size they once were and, with it, they 
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are a great deal more reliable. Par¬ 
ticularly is this true of those which 
use plastic type dielectrics. 

A point that must be borne in mind 
is that television receivers, in particu¬ 
lar, involve a lot more capacitors than 
the radio receivers of yesteryear, many 
of them in critical circuit positions. 

Even in the case under discussion — 
that of an audio coupling capacitor— 
a given order of leakage is much more 
serious with modern high transcon¬ 
ductance valves than with the easy¬ 
going old 2A5s and 6F6s. 

With an output valve boasting a 
transconductance of 7,000 to 10,000 
ohms, it takes only about one third the 
spurious grid voltage, or one third the 
leakage current to push the grid out¬ 
side its normal operating range. 

However, I’m rambling on. 

By way of interest then, and as a 
gesture to the anonymous serviceman 
who wrote the first article in this 
series, lets reprint his first "case his¬ 
tory.” 

It’s over to you, mate: 

1939 STORY 

In the case of one set which I was 
called upon to service a short while 
ago, the customer complained that 
music was very unpleasant to listen to 
and that speech seemed to "tremble 
and surge.” 

When the set was switched on, both 
music and speech certainly were badly 
distorted. From previous experience, with 
distortion of this type, l immediately 
gathered that the trouble would be either 
in the detector stage or power tube. 
Distortion is not very frequently caused 
in the radio frequency or intermediate 
frequency sections of a receiver and, 
consequently, most troubles of this 
nature can be fairly easily found in some 



Number 1 in a long line of radio 
and TV faults discussed through the 
years in these columns—a leaking 
audio coupling capacitor . 


of the parts or circuits associated with 
the detector or power tube. 

As quite a number of radio troubles 
are caused by defective valves, naturally 
the first thing to do is to remove the 
valves from the receiver and check them 
in a reliable tube checker. If no tube 
checker is available, an alternative is to 
replace them temporarily with new 
valves that are known to be quite in 
order. 

On checking the tubes, I found these 
to be in quite good order, so that the 
next step was to remove the chassis 
from the cabinet, turn it upside down 
and commence to check up the various 
voltages and currents by means of a 
voltmeter or multimeter. 

As distortion is very frequently 
caused by operating a valve with an 
incorrect amount of negative grid bias, 
one of the first voltages which 1 
checked was the negative bias for the 
power tube . 

In connecting the voltmeter across the 
bias resistor for the power tube I found 
that this voltage happened to be a little 
higher than usual, indicating that the 
power tube was drawing more than its 
normal plate current. In looking around 
for the reason for this increase in volt- 
age drop across the bias resistor, 1 had 
to think over all the possible troubles 
which could cause the plate current of 
the tube to increase. 

Now, the element which has most 
control on the plate current is the 
control grid, and if a positive voltage 
were reaching this grid, this would 
increase the plate current and cause the 
symptoms. 

The best way of checking to see 
whether some stray positive voltage is 
reaching the grid of a power tube is to 
connect a voltmeter on a fairly high 
scale ( about 300 volts) directly across 
the grid leak for the tube as shown. 
Normally, there should be no current 
flowing through the grid leak, and conse¬ 
quently, no voltage drop across it. 

With a meter connected in this posi¬ 
tion, however, the needle rose very 
slightly from the zero mark. The actual 
movement was not very great, being only 
a small fraction of one division on the 
meter scale; but, nevertheless, this small 
reading should not occur, and indicated 
immediately that a positive voltage was 
reaching the grid of the tube. 

The only way in which this positive 
voltage could reach the grid under nor¬ 
mal circumstances would be through a 
defect in the coupling condenser. Nor¬ 
mally, condensers will not allow any 
direct current to pass through them, 
although they allow the alter natin; 
signal voltages from the plate circuit c 
the detector to pass, to the grid of tl 
audio valve. 

In this case it was obvious that t 
condenser was not acting properly a 
that the dielectric of the condenser 1 
been damaged. Instead of it acting as 
insulator between the condenser pic 
the condenser actually contained a , 
tain amount of resistance, >r 
allowed some of the direct voltage n 
the plate circuit of the detector val 1 
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A Precision 

RID DIP METER 

From "DELICA^— 

Japan's Leading Flcctron'c 
Instrument Manufacturer. 


A compact unit (7** x 24 ** \ 2 $") 
ideally suited to Amateur or 
Commercial -Servicemen’s require¬ 
ments. the “DFLICA** oilers these 
features: — 


★ Continuous coverage from 3 
Mc/s. to 150 Mc/s. in 4 ranges. 

★ Individually calibrated to 0.1 % 
accuracy. 

★ Has dial space for two addi¬ 
tional bands. 

★ 1,000 cycle modulation by 
switch. 

★ Jack provided for monitoring. 

★ 3” dial for easy reading. 

★ 31” x coils for access to 
“hard-to-get-at” areas. 

★ Instruction manual (12 fools¬ 
cap pages) provided, giving 
valuable data on grid-dipping. 

★ Self - contained transformer to 
operate from 240V A.C. current. 



Price 

£23/10/- 

litcludinu 
Sales Tax. 


SMITH SONS & REES LTD. 

30-32 Wentworth Avenue, or 
Ifr.P.Q. Box 5038, Sydney, N.S.VV. 

i Phone 2-0956. 
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pass through to the grid circuit of the 
power tube. 

To check up on this reasoning, I re¬ 
moved the power tube from its socket. 
This allowed a slight increase in the 
meter reading, which was to be expected 
because, with the tube removed, none of 
the current which >va.y leaking through 
the coupling condenser would be able to 
pass through the grid circuit of the tube; 
this would leave a little more to flow 
through the meter to give an increased 
reading. 

As a final check, l disconnected the 
coupling condenser and noted that 
immediately the voltmeter needle 
returned to zero . This definitely proved 
that the stray positive voltage was reach¬ 
ing the power tube's grid through the 
coupling condenser and, on replacing the 
condenser the set worked quite satis¬ 
factorily. 



I was going to give it a thump, but 
then I thought—better leave it to 
an expert with the technical know¬ 
how!—"TV Times" 



Ever had one of 
those days when 
nothing seems to 
go wrong?—"TV 
Times" 






YOUR SERVICEMAN COMMENTS 

Well, such was the very first story 
in these columns. 

One thing is very evident, namely 
that the then “Serviceman” was alive 
to the desirability of explaining to 
readers the steps in his reasoning which 
led him to the fault and the measures 
needed to correct it. 

One thing he could have stressed to 
advantage, I feel, was the possibility of 
the output valve developing its own 
positive grid voltage due to gas or 
grid emission effects. Man, will I ever 
forget those old 47s and 59s? 

My technique was to lift the grid 
end of the coupling capacitor, exactly 
as described, then touch the meter first 
on the free end of the capacitor, then 
on the output valve grid pin. 

If the first test showed a small stand¬ 
ing current through the meter, it indi¬ 
cated a faulty capacitor. 

But, as often as not, the second test, 
like the swab on a modern racecourse, 
would also show a positive result. This 
indicated that the valve was drawing 
grid current either spontaneously or as 
a result of having operated for quite a 
while with reduced or positive bias. 

In such a case, it was often neces¬ 
sary to replace both the capacitor and 
the valve. For good measure, I would 
often replace the grid return resistor 
as well, if it showed any signs of 
having gone high, beyond its traditional 
value of 0.5 megohm. 

From time to time, however, one 
would come across the symptoms des¬ 
cribed by my 1939 confrere, only to 
find that the coup¬ 
ling capacitor and 
grid return com¬ 
ponents were above 
reproach. It would 
simply be a matter 
of spontaneous gric 
current, requiring 
replacement of the 
output valve ana 
nothing more. 

Reverting from 
the past to the pre¬ 
sent, I happened to 


notice a piece of TV aerial “installa¬ 
tion” recently which I felt warranted 
comment. 

In fact, it might even warrant nomi¬ 
nation for some kind of championship, 
in reverse. 

On a short holiday in a south coast 
township, I happened to notice a couple 
of television types (I can’t be more 
specific) preparing to erect an aerial 
adjacent to one of the local business 
premises. This, on the way to my morn¬ 
ing dip. 

On the way back, the television types 
had vanished and the aerial was in posi¬ 
tion, apparently to everyone’s satisfac¬ 
tion. 

Sitting on top of a 30ft mast, it occu¬ 
pied a position of some prominence, all 
the more emphasised by the fact that 
it was tantalisingly not quite vertical. 
I found myself itching to adjust the guy 
wires, so it wouldn’t be a source of 
aggravation for the rest of the holiday. 

Then I looked at the guy wires! 

One pair angled right across the allot¬ 
ment to a distant and not very robust 
paling fence. A couple of loops around 
the top rail, one twist of the wire back 
around itself and that was that! 

Another pair sloped much more 
steeply down to some nondescript garden 
lattice attached to the rear of the build¬ 
ing. Again, a couple of twists around a 
rail, one twist around itself and the wire 
was “secure.*’ 

Since this was a much shorter run, 
there were several feet of wire to spare, 
but this hadn’t worried the television 

(Continued on Page 67.) 
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Announcing 


SPECIAL DISPLAY AND 
DEMONSTRATION OF 
AUDIO EQUIPMENT 
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You are invited to come and see the latest 
in audio equipment for the enthusiast at the 
AWA A UDIO CENTRE, 72 Clarence 
Street, Lower Ground Floor. 

The Audio Centre has on display the very 
latest in Pick-up Units, Turntables, 
Amplifiers, Loudspeakers, Tape Recorders, 
Microphones and Stereo Headphones, etc. 
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AW. A. AudioCentre 


SPECIAL DISPLAY OF AUDIO 
EQUIPMENT 

until Thursday, April 30, 1964 


WHAT ... NO EARMUFFS? 


She hears the bass without 
ear cushions. How come? 
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This unique quality is just one of the bass-ic advances 
that are putting AKG K 50 dynamic headphones on the 
prettiest heads—and keenest ears—this season. 


The K 50 is a first-order transmitter. This means that 
like a fine loudspeaker it delivers a full, true bass without 
help. It does not need a resonant cavity (formed by 
bulky ear cushions) to simulate the low notes, but 
re-creates them faithfully all by itself. With K 50, you need 
the small ear cushions only to shut out the noise of your 
environment. 


The bass is all there without earmuffs! So is every other 
tone and shading from 30 to beyond 20,000 cycles, with 
inputs as low as 0.156 milliwatts. Even with 90 milliwatts 
input they won’t blast. 


Connect K 50 direct into your pre-amp output for low- 
impedance matching, or through a U 50 transformer for 
high-impedance. For use in your power amplifier output, 
connect a 20-ohm resistor across the terminals. That’s 
your admission ticket to a new world of musical realism. 
K 50's remain cool and comfortable after hours of listening. 
They weigh less than three ounces—and only you don’t 
know you’re wearing them. For mono or stereo. 


For a unique experience in listening, hear K 50 at your 
audio dealers. 









The AKG D11/N 
directional dynamic 
microphone with 
cardiod characteris¬ 
tic for natural and 
echo-free tape 
recording, even in 
acoustically unsuit¬ 
able locations, is 
the ideal micro¬ 
phone for use in 
^conjunction with 
tape recorders. 
Price £8/10/- plus 
S/Tax. 
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NEAT 


HIFIDELITY 

EQUIPMENTS 


for the 

recording enthusiast 


LOUDSPEAKER ENCLOSURE - A high- 
fidelity unit for use with tape recording 
and record playing equipment of good 
quality. Features wide frequency res¬ 
ponse with 10 watts of power handling 
capability. Price £40 plus S/Tax. 


The AKG D12 direc¬ 
tional dynamic mi¬ 
crophone is used in 
broadcasting and 
television studios 
all over the world, 
yet the price is 
right for the re¬ 
cording enthusiast. 
Only AKG massive 
production makes 
this possible. Price 
is £30/10/- plus 
S/Tax. 


REVOX TAPE RECORDER - A professional 
quality machine priced for the hi-fi enthusiast. 
Features stereophonic reproduction, with 
built-in high-fidelity monitor amplifier. 

Price £180 plus S/Tax. 


The AKG 019 is the 
ideal microphone 
for the recording 
enthusiast. Has 
cardiod characteris¬ 
tics and bass 
attenuation switch. 
Price £16/8/- plus 
S/Tax. 


NEAT TURNTABLE - A low-cost unit 
with low rumble characteristics suitable 
for use with a wide range of tone arms. 
Price £29 plus S/Tax. 


Visit the AWA AUDIO CENTRE anytime between 9 a.m. and 5 p.m. Monday to Friday and 
hear any of the above demonstrated to you personally by AWA’s Audio specialists. 


If any of the above items do not satisfy your requirements call or phone us and we will 
recommend from our comprehensive stock the items that will best suit your High- 
Fidelity Audio System, or we will help you plan your system. 
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A.K.G. Microphones and 
Accessories 

Revox Tape Recorders 

Revox Stereo Amplifiers 

Sansui Stereo Amplifiers 

Leak Stereo Amplifiers 

Teac Tape Recorders 

Fl-Cord Tape Recorders 

Stellavox Tape Recorders 

Neat Turntables 

Neat Pick-Up Arms and 
Cartridges 

Ortofon Pick-Up Arms and 
Cartridges 

Recording Tape 

M.S.P. Speakers 

AWA Speaker Enclosures 

Bulk Erasers 

Parastat Record Cleaning 
Equipment 

r ; V$if,vV ;' : l 'V- .vV Vi.'**]??!?/ 

Tape Splicers 

Wharfedale Speakers and 
Enclosures 

Dust Bugs 

and many other 
specialised components 


FEATURES 

Tape Speeds IV 2 and 3% ips 

Heads 4 


Input Microphone 0.5 Megohm, unbaL 
Impedances Line 0.25 Megohm, unbal. 

Output IV. from cathode follower 

Meter Indications Source or tape 

output 

Monitoring From source or tape 

Rewind and Fast Forward 

45 secs, for 1,200' 

Dimensions 16V 4 " W, 14Vs" H, 8V 2 "D 
Weight Approx. 37 lb. 

Power 240V., 50 cycle 


The TEAC 505R is a 2-speed, Semi-Professional, high-quality tape recorder which 
will record and reproduce 4-track stereo and 4-track monaural, as well as reproduce 
2-track stereo and monaural. It is fitted with extra heads to permit instant 
monitoring from the tape, or by the flick of switch to monitoring from the sound 
source. Like professional machines, it is fitted with three hysterisis synchronous 
motors, giving individual drives for capstan, take-up and rewind. A special feature, 
‘Reverse Automatic,” enables the previously recorded track to be played back 
automatically after the finish of one track without rewinding the tape. Twin V.U. 
meters permit individual monitoring of each channel on stereo either from source 
or tape. A mixing circuit enables microphone and line inputs to be superimposed 
on one another. A tape footage counter and tape-break switch are fitted. The 
TEAC 505R is a machine with that little extra for the connoisseur or for those 
requiring a machine for professional use. 


AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 


72 CLARENCE STREET, SYDNEY. 


2 0233—ext 386 
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TEAC 


Pre-amp 4 valves per channel 

Frequency 30 to 16,000 c/s for 3% ips 
Response 30 to 18,000 c/s for V /2 ips 

Signal/Noise Ratio Better than 50 db 

Wow and Less than 0.15% at 7.5 ips 

Flutter Less than 0.25% at 3% ips 

Inputs 2 Microphone and 2 Line 


505R 

Semi-Professional 
Tape Recorder 

4-TRACK STEREO 
AND MONAURAL 


HI-FI STEREO AMPLIFIER Model SM-33 


OUTSTANDING FEATURES 


HIGH POWER OUTPUT: 

For both channels, 32 watts maximum, 26 watts undistorted of unsurpassed stereo 
and monophonic reproduction of M.F. broadcast, short wave, tape, and disc pro¬ 
grammes. Two pairs 6BM8’s in push-pull. Suited for home use or commercial 
applications. 

HIGH PERFORMANCE CIRCUITRY: 

SM33 is equipped with a scratch filter to eliminate noise on older records. At low 
output levels the loudness control enables the proper balance of reproduction to be 
maintained. 

SILICON RECTIFIERS: 

Long life and high efficiency silicon rectifiers are used in the power supply. 

ONE-TOUCH SYSTEM FOR TAPE RECORDING AND REPRODUCING: 

Operation is greatly simplified. Tape recording and reproducing connections utilise 
the standard DIN terminal. Amplifier can be used as a monitor when tape recording. 
Magic-eye tuning indicator. 


POWER AMPLIFIER: 


Output: 


CHAN-1 & 


Max. 32 watts total, 16 watts 
peaK per channel 

Frequency Response: -2 db, 20 to 

80 kc/s 

Harmonic Distortion: less than 1% 

at 13 watts, each channel 

Output Impedances: 8, 16 and 32 

ohms, each channel 

PRE-AMPLIFIER, EACH OHANNEL: 

Sensitivity and Gain: 

PHONO: MAG. 2 mV. 77 db for 

12 W. output 

Crystal 50 mV, 49 db for 12 W. output 
TAPE & MIC.: 1.1 mV, 82 db for 

12 W. output 

AUX.: 70 mV, 46 db for 12 W. output 

Signal to Noise Ratio: more than 

55 db (at TAPE input) 


AM-(MEDIUM WAVE) TUNER, 

CHAN-2: 

Frequency Range: 535 to 1,605 KC 

Band Width (adjustable): 6 KC, -3 db 

16 KC. -3 db 

Sensitivity: 60»V or better for 0.5 

watt output 

AM-(SHORT WAVE) TUNER, CHAN-1: 

Frequency Range: 3.5 to 10 MC 

Band Width (adjustable): 6 KC. -3 db 

16 KC. -3 db 

Sensitivity: 60.uV or better for 0.5 

watt output 

CONTROLS: 

CHAN-1 and CHAN-2, changeable by Slide 
Switch. Loudness. Scratch Filter, Tape- 

Monitor 

CABINET DIMENSIONS: 

171/4” x 131 2 ” x 6” High 


WEIGHT: 


29 lb. 


Smiaui'a 












audiotape 


Perth 


Adelaide 


Sydney Brisbane 

92 0761 4 1771 45 2171 21 9767 Phone 

505 LYGON STREET, EAST BRUNSWICK, VICTORIA 


Melbourne 

Phone 36 3711 

Head Office: 


LECTRONICS PTY. LTD 


CONSOLIDATED 


MANUFACTURERS and 


The home-made stylus photographed 
against a wooden match. 
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Cleon your records automatically while playing with 
the REXON Dust Extractor. Priced at only 47/6. 


SER VICEMAN — continued from page 62 


types. They had just left it to hang in 
mid-air, ready to hook out the first 
unwary eye! 

A third pair of guys shot straight 
over the boundary fence to a couple 
of trees growing on the council foot¬ 
path. They certainly looked plenty solid, 
but I found myself wondering what kind 
of a reception would be accorded such 
a course in my own suburb. 

And the fourth pair? 

Well, they were twisted around the 
chassis of a derelict car parked in the 
yard. 

Maybe the antenna was put up in 
record time but, brother, how rough 
can you get? 

I was inclined to round this story off 
with the phrase “now Tve seen every¬ 
thing,” but I reserve it instead for what 
follows. 

From a reader in Greenacre, N.S.W., 
comes a letter which runs thus: 

The Serviceman Who Tells. 

Dear Sir 

Please find enclosed a “stylus”. 

This was found screwed into the 
crystal cartridge of a radiogram that was 
brought in for repair. 

The radiogram belonged to a New 
Australian in the area. 

Although the main fault was in the 
radiogram chassis, the owner made no 
mention of any stylus troubles. 

1 thought you might be interested in 
seeing the “stylus.” 

Yours faithfully, D.H. 

Attached to the letter was the stylus 
in question, evidently having been 
fashioned with scissors from some sort 
of food can. In fact, on one side, could 
be seen a few traces of printing on the 
metal. 

Measuring 7/8-inch overall, one end 
had apparently been fashioned to fasten 
beneath the head of an anchoring screw; 
the other had been twisted and crushed 
to a kind of “point” two layers of metal 
thick and about 1/32 inch in the other 
dimension. 

Lest you need further evidence, the 
Editor agreed to include a picture of 
this example of somebody’s ingenuity. 

That whirring noise is Emile Berliner 
turning in his grave! 

But, come to think of it. confusion 
over the stylus is nothing new. Remem¬ 
ber how, when they were just plain 
“needles,” engineers were forever trying 


to educate the public to the critical 
nature of this link in the chain, and how 
it was far cheaper to replace a needle 
after each playing, than to replace 
precious records. 

And remember how the Doubting 
Thomas’ refused to believe it, claiming 
it was all a racket to sell more needles. 
Remember the rituals that were evolv¬ 
ed, such as turning the needle in the 
chuck after each playing (a gruesome 
thought!) just to prove their point. 


Then, with the advent of LPs and the 
sapphire stylus, came more confusion. 
Someone created the phrase “permanent 
stylus,” the public took it literally, and 
the recording companies have been try¬ 
ing ever since to undo the harm it did. 

The Editor even made his own impas¬ 
sioned plea—in verse, too— in the June, 
1961 issue, and there is good reason to 
believe that it did a worthwhile amount 
of good. 

But ideas, once established, die hard, 
and many people still have the wrong 
idea about styli. 

Just how wrong is shown by our 
friend with the scissors and jam tin. 


EXCLUSIVE! 

Australia's most expensive quality matched 

AUDIO TRANSDUCER 

ty BAKER’S 5EUEURS1 

The most exacting critics know that Baker's Quality 
loudspeakers are built with care and forethought 
to ensure a living realism in sound reproduction. 

Consolidated Electronics can give you complete 
information on the range of models available. H ,. f; enthusiasts ask 

Write or phone us now. Prices from £14/9/- to about the spec ; a i stereo 

£42/13/4. models available 

It is worth modifying your arm for a 

"NEAT" 

MAGNETIC STEREO 
CARTRIDGE 


with Diamond^ 

Stylu s 

The realism of stereophonic recordings will be 
increased by this cartridge—it's well worth making 
the change! Shielding prevents hum pick up from 
pre-amplifier or motor. Write to us sending cheque 
or money order and we will forward a cartridge to 
you by mail. 


Normally £12 

now reduced to only 

£ 4 ' 10 '- 
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The people behind the picture . . . 

Backstage in Australian made television and radio receivers, a host of Ducon electronic 
components play an important role as aids to reliability and performance. It is the 
people of Ducon ... the engineer, the scientist, the technician . . . the people behind the 
picture, whose combined skills in the design and production of components assist in 
providing video and audio reproduction of world standard. 


DUCON INDUSTRIES (LIMITED 

“Leightonfield Works,” Villawood, N.S.W. 

P.O. Box 2, Villawood, N.S.W. 720133 
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CHAPTER 9: 



Revision of basic transmitting principles. 
The use of capacitors and inductors in various forms as receiving 
aerial systems. Tuning, or the selection of signals from the desired 
transmitter by means of a parallel tuned circuit. Demodulation or 
detection. The diode detector. The simplest radio receiver. 
Earphones and their operation. 


I 


and used an aerial to extract a small 
amount of energy from them and pro¬ 
duce an EMF. 

The next step is fairly obvious when 
we consider that most aerials will pro¬ 
duce EMFs corresponding to ALL the 
waves which stream past them. Before 
much more can be done, therefore, it is 
_ ... . . necessary to select the desired signal 

N the last chapter of this course, wire side of the capacitor and the car from the jumble. This is usually done 
we described the process of radio body itself forms the other side. by means of a parallel tuned circuit, 

transmission; how telegraph code, speech if we place an inductor L in the As we saw in the last chapter, a par- 
and music can be carried by radio waves path of the radio waves, it will interact allel tuned circuit will oscillate when it 
over great distances. In this chapter, with the “oscillating magnetic field” is excited into doing so by energy arriv- 
we see what happens at the “other end.” aspect of the electromagnetic waves, and ing as an alternating EMF corresponding 
We find out how the radio waves are will also produce an EMF. Examples to its resonant frequency. The resonant 
intercepted and the required signal select- of this type of receiving aerial are the frequency is governed, you may remem- 
ed and changed back into the informa- “loop” coils used in older-style portable ber, by the size of the capacitor and of 
tion being transmitted. sets and the ferrite-rod aerials used in the inductor. 

Whdn we talked of radio waves in modem portables. It is most important that the rate of 

the last chapter, we said that they were There are many more types of receiv- alternation of the incoming energy cor- 
waves of energy in the form of an ing aerial, such as the folded dipole responds to _ the; reasonant frequency of 
oscillating electromagnetic field. Energy shown in Figure 1 as D. This is used £ e .tuned circuit, to keep it oscillating, 
in this form radiates from any oscillat- in many aerials of the higher frequency 1S J 10 * . sa . me frequency, it 

ing electric or magnetic field. type, and will be familiar to many as W1 uot have a sustaining effect and the 

It therefore radiates to a certain par t of their TV antenna. The dipole Lun e d e 1 re u 1 1 will not keep oscillating, 
extent from any capacitor or inductor combines capacitor and inductor action, ^ w ^ *.!: yin £ make a pl^Y - 

in a circuit carrying alternating currents i n such a way that it responds mainly ground sw J n S oscillate by giving it pushes 
and EMFs, but it radiates most pro- t 0 waves of only one frequency Aerials ,a ^ a _i r f de / as ter or slower than that dic- 
fusely from devices which are specially 0 f this type are said to be RESONANT. ta ^ d , by } ts size and we . lght; the , energy 
designed for the purpose. These RADIA- T , t will be almost completely wasted, for a 

TORS or AERIALS combine in various ln .general, we can say that any swing will only oscillate at its natural 
proportions the characteristics of a capacitor or inductor or device which frequency. 

capacitor and an inductor, and when combines the fwo types of reactance will se i ec t a particular radio signal 

properly designed will radiate as radio produce an EMF when placed in the f rom t b e jumble of EMFs supplied by 
waves most of the electrical energy fed P ath °* electromagnetic waves: the more t be aerial system, then, the aerial signals 
to them. tbe capacitor or inductor is pulled are f ec j t0 a parallel tuned circuit. The 

Now it so happens that the process a P a rt to embrace more of the waves, ca p ac itor and inductor of the tuned cir- 
is reversible. If capacitors, inductors or ° r the mgher and longer the wire in an cu j t are arranged to be resonant at the 
aerial systems combining capacitive and inverted L aerial, the better, while the desired frequency, so that the only aerial 

inductive elements are placed in the path g / ea ? er lhe ar ^ a a 00p aena * C0I l EMFs which can cause it to oscillate are 
of radio waves, energy will be extracted the bette r. And so on . . . those of the signal concerned. (It is very 

from the electromagnetic field to appear So far, we have “intercepted” the radio unlikely that the aerial will receive sig- 
as induced alternating EMFs or cur- waves streaming from the transmitter nals from two transmitters having the 


rents in the circuit. And, if the RF 
carrier voltage fed to the original trans¬ 
mitting aerial system was amplitude 
modulated, the voltages or currents 
induced at the receiving end will simi¬ 
larly be varying in amplitude. 

Figure 1 illustrates some of the ways 
in which energy may be extracted from 
the transmitted waves to obtain induced 
EMFs. 

A capacitor C (right) placed in the 
path of the waves interacts with the 
“oscillating electric field” aspect of the 
electromagnetic waves, and generates an 
EMF, as shown. In a very similar 
fashion, an EMF will be generated by 
the “capacitor” formed by a suspended 
wire A and the earth beneath it. 

The latter example is the familiar 
“inverted L” aerial, which often becomes 
a simple “length of wire strung around 
the picture rail” when the transmitter 
is not too far away. The connection 
to the earth side of the “capacitor” may 
not be an actual physical one, but 
may be made via inter-winding capacit¬ 
ance in the mains transformer and thence 
to earth via the power mains system. 

Another version (not shown) of the 
capacitor aerial is seen on cars, where 
the insulated whip forms the “suspended 



Figure 7; Illustrating some oI the ways in which a small amount of the 
energy in radio waves may be extracted to produce an EMF. Devices which 
do this are known as receiving aerial systems. 
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M 119 DYNAMIC MOVING COIL MICROPHONE 

Designed for studio use, the Ml 19 has a fre¬ 
quency response from 50-16,000 c.p.s. This omni¬ 
directional microphone satisfies all the require¬ 
ments of the most exacting amateur, too. Out¬ 
put impedance: 200 ohms or 37.5 ohms. 

M 66 DYNAMIC MOVING COIL MICROPHONE 

This miniature high quality microphone satisfies 
all the requirements of the audio engineer in 
TV and Broadcasting stations, as well as record¬ 
ing studios. Frequency range: 40-16,000 c.p.s. 
Output impedance: 200 or 37.5 ohms. 

DT 96 DYNAMIC HEADPHONE 

Also available with microphone boom, the DT 
96 has been designed for high quality music 
reproduction and acoustical testing. Frequency 
response: 30-20,000 c.p.s. An excellent unit for 
high quality use. 



Beyer microphones and headphones lead the field because 
of their especially fine electro-acoustic properties. Beyer 
microphones arc renowned for their ruggedness and 
operational dependability, particularly when exposed to 
rough handling, outdoor operation and adverse climatic 
conditions. For many years Beyer have specialised in 
the manufacture of moving coil and ribbon systems; this 
experience is your guarantee of operational satisfaction. 
Invest in Beyer microphones and headphones from lead¬ 
ing agents throughout Australia. 


Australian National Distributors 


mmn 



28 Elizabeth Street, Melbourne, Vic. Tel. 63-8211. 63-8166. 

Sydney Office: N.R.M.A. House, Ridge St., North Sydney. Tel. 92-3890. 







ORDER BY MAIL 
CHEQUE, POSTAL NOTE 
OR MONEY ORDER DIRECT 
TO R.C.S. (add postage) 


Radio 
Pty. Ltd 


30 WATT 
12v. All Transistor 
P.A. AMPLIFIER 

No. 597—consisting cabinet, chassis, 
front panel and hardware £5/4/. 
No. 598—Complete Kit of parts, to 
smallest screw. £27. No. 656—Wired 
ready to operate, £29/10/. Postage 
597, 598 and 656, 10/ each. 


TRANSISTOR COILS 
AND IF'S 

Part No. 

174 Single Tuned IF 455 Ke 14/2 

175 Single Tuned IF 455 Ke 14/2 
175 Double Tuned IF 455 Kc 16/2 

177 Double Tuned IF 455 Kc 16/2 

178 Double Tuned IF 455 Kc 16/2 


179 Tranjporta IF 15/10 

248 Ose. Coil 14/2 

249C Aerial Coil with rod El 

252 RF Coil 14/2 

253 Car Aerial Coil 15/8 

221 Aer Coil Valve 15/8 

223 Osc. Coil Valve 14/2 

118 IF Var. Freq. 455 Kc 18/9 


119 Standard IF valve 455 Ke 16/2 
Sales tax included 


Lowntfce! 

Qm/rx 

CONST/?UC770M/ 




R^.5. complete Dojt Yourself Kits 

• First time in Australia • It's fun, it's guaran¬ 
teed to save £s ® Build any of these in one even¬ 
ing • Compactly designed, fully engineered 
6 Comparable to the finest commercial sets 

• Beautiful cabinet, high impact plastic • Every¬ 
thing included, even the smallest screw • Stan¬ 
dardisation — cabinet and parts interchangeable 

• Minimum of tools required • New simple 
adjustment technique • No technical knowledge 

• No expensive test equipment • Everything fits. 

Transistor 3 Complete Kit No. 644 _ _ £12 0 0 

Transporta 4. Complete Kit No. 646 £15 15 0 

Tronsporta 6. Complete Kit No. 650 £20 0 0 

Super RF Transporta 7. Complete Kit No. 640 £21 15 0 

Super RF Transporta 7. Basic Kit No. 641 £13 0 0 

Super 7 Portable-Car Radio identical to 640. 

Extra switch and car aerial coil. Complete 

Kit No. 642 £23 0 * 


PERSONAL 
TRANSISTOR RADIO 

I Transistor, I Diode. 

No. 582—Do-It-YOURSELF Kit of Part* 
for above, 49/6. 

No. 593—Wired ready to operate. 59/6. 
Postage 582. 593 I/. No C.O.D.*. 


BASIC KIT CONSISTS OF: Necessary coils, I.F.'s, 
Circuit, Cabinet, Dial, Knobs and hardware. 
Postage 7/6. Battery 10/ extra. 


Printed 


All transistor 

CAR RADIO 

No. 655—Basic Kit, consists cabinet, 
dial, 6 coils, choke, hardware and 
pointed circuit.' £ 12/15/. 

No. 654. Complete Kit of parts, to 
smallest screw. £26/10/. 

Postage on 654 and 655, 10/. 


651 FOREST ROAD, 
BEXLEY, N.S.W. 
LW3491 LW5385 
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same carrier frequency, because regula¬ 
tions ensure that such stations are long 
distances from one another.) 

If it is desired to receive signals from 
a number of transmitting stations, the 
tuned circuit is arranged to have its 
resonant frequency adjustable over the 
band of frequencies concerned. This can 
be done by making either the capacitor 
or the inductor a variable unit. 

The control knob fitted to the variable 
component in the tuned circuit is the 
“tuning” knob familar to all who have 
operated a radio receiver. 

There are a number of ways in which 
the aerial EMFs may be fed to the tuned 
circuit. Two such methods are shown in 
Figure 2. In one case (a) the EMFs 


appearing between the aerial and earth 
are directly connected to part of the in¬ 
ductor; in the other case (b) they are 
connected to the small primary winding 
which is magnetically coupled to the in¬ 
ductor. 

In neither case is the aerial-earth cir¬ 
cuit connected directly across the tuned 
circuit. Among other reasons, this is be¬ 
cause the aerial-earth capacitance would 
tend to upset the tuned circuit if it were 
connected directly across it. The same 
aerial “capacitor” would also tend to re¬ 
radiate some of the oscillatory energy as 
soon as the tuned circuit started to 
oscillate — remember, a capacitor con¬ 
nected across an alternating EMF will 
radiate! 

We have now obtained across the 
tuned circuit of our receiver a tiny rep¬ 
lica of the modulated RF carrier voltage 
which was fed to the transmitting aerial 
system of the station in which we are 
interested. The selective action of the 
tuned circuit has effectively discarded all 
the unwanted EMFs fed to it from the 
aerial circuit, to leave only the desired 
signal. The task is now to turn this tiny 
modulated RF carrier voltage back into 
the original speech and music. 

There would be no point in feeding 
the signal from the tuned circuit direct¬ 
ly to an earphone or to a loudspeaker, 
because these devices would not be able 
to vibrate mechanically at radio fre¬ 
quencies. And even if they could do so, 
the air would not transmit the 
vibrations more than a tiny fraction of 
an inch. Furthermore, we wouldn’t be 
able to hear the “sound” anyway, as 
our ears do not respond to such high 
frequencies. 

Before we can feed our signals to an 
earphone or loudspeaker for conversion 
into- sound waves, we must separate the 


modulating information (the speech and 
music) from its “transport” — the RF 
carrier. This process is known as DE¬ 
MODULATION or DETECTION. 

The first of these terms is perhaps to 
be preferred, because it indicates that 
the process is the opposite of the modu¬ 
lation which occurs at the transmitter. 
The second term is quite commonly 
used, however, being a heritage from 
the pioneering days of radio. 

There are a number of ways in which 
an amplitude modulated RF carrier may 
be demodulated, but the simplest is the 
DIODE DETECTOR, which takes ad¬ 
vantage of the “on-way” conduction be¬ 
haviour of any one of the various types 
of diode. Thermionic diode valves, ger¬ 
manium or silicon 
semi conductor 
diodes, or even a 
“cats-whisker” wire 
touching a suitable 
spot on a crystal 
of galena — all 
will serve as a 
diode detector. 

Detector action 
is quite complex, 
unfortunately, even 
in the simple diode 
detector. However, 
we can form a 
simplified under¬ 
standing of the 
way in which they 
work by reference 
to the waveforms 
of Figure 3. 

The waveforms 
in (a) should be 
familiar, as it is a 
replica of the modulated RF carrier 
voltage fed to the transmitting aerial 
system; it is the signal developed across 
our receiver tuned circuit. 

What the detector does is to let only 
part of this signal through, as shown in 
(b). The “one-way” action of the diode 
is used to allow only half of the RF 
oscillations to pass through — only the 
upper half-cycles of carrier, in the 
waveforms shown. 

The resistor marked “load” represents 
in simplified form the effect of an ear¬ 
phone or loudspeaker were it connected 
across the output of the detector. 

HALF-CYCLE PULSES 

As may be seen, the output of the 
diode detector consists of half-cycle RF 
pulses which are all of the same polarity 
and which vary in amplitude with the 
modulating information. 

Were we to feed these pulses directly 
to an earphone or loudspeaker — and 
assuming them to be strong enough — 
we would hear faintly the original 
sound. We would hear the sound, not 
because the earphone or loudspeaker 
would be vibrating at the high frequency 
of the pulses, but because it would tend 
to regard them as “instalments” or a suc¬ 
cession of “little pushes,” which tend 
to displace the diaphragm. 

In other words, it would be respond¬ 
ing to the AVERAGE VALUE of the 
pulses. As the pulses are modulated, 
their average effect on the diaphragm 
will be similarly modulated and thus the 
earphone or speaker would produce faint 
sounds. 

Before we go any further, make sure 
that you can see why an earphone or 
speaker would respond — even if faintly 
— to the waveform of Fig. 3(b), when 
it would not do so to the “whole” 



Figure 2: Two ways of feeding the induced aerial-earth 
EMFs to the parallel tuned circuit. The tuned circuit is 
arranged to resonate at the frequency of the desired 
signals, by which means other signals are rejected. 


BY WAY OF 
ILLUSTRATION 


A TRANSMITTING aerial can be 
likened to a huge tuned circuit 
surrounded, in operation, by alter¬ 
nating electric and magnetic 
fields. These fields may extend for 
hundreds, even thousands of miles. 

Many find this difficult to compre¬ 
hend, because electrical energy is so 
intangible, particularly when there are 
no wire circuits to carry it. However, 
one doesn’t need to search very far 
to find illustrations of how electrical 
energy can bridge empty space. 

Everyone is familiar, for example, 
with the trick of rubbing an ebonite 
or plastic rule against dry cloth and 
seeing it attract small scraps of paper. 

A lecturer might explain the effect 
as due to the attraction between two 
bodies carrying an unlike electrical 
charge. This would be true, but for 
our present purpose, it illustrates 
graphically the fact that an electrical 
charge can exert an influence 
THROUGH SPACE, even though it 
may only be over a few inches in 
this particular case. 

Again, there is the familiar case 
of a permanent magnet and the way 
in which it can attract to itself small 
iron and steel objects. Just what the 
force of magnetism is puzzles even 
the scientists, but there is no denying 
its effect. 

Nor is the effect of a magnet 
measurable only in inches. Bring a 
magnet within many feet of a com¬ 
pass and the needle will deviate per¬ 
ceptibly from its normal reading, 

! depending on the way in which the 
! magnet poles happen to lie in respect 
; to the earth’s magnetic field. 

Of course, a permanent magnet has 
a steady undirectional field, but we 
can easily change that. If the magnet 
is rotated in the appropriate fashion, 
its field will rotate—or alternate— 
also and the compass needle will 
swing to and fro. Or we could gain 
the same effect by substituting an 
electromagnet and passing through it 
a slowly alternating current. The 
compass needle would again swing 
to and fro. 

But here is the point of the illus¬ 
tration: There is no tangible connec¬ 
tion between magnet and compass, 
just a magnetic field ACTING 
THROUGH SPACE. One could very 
rightly regard the magnet and its 
manipulations as a transmitter of 
energy and the compass needle as 
a receiver, reacting to its influence. 

And remember, it would act just 
the same if magnet and compass were 
both in a vacuum. Air is not neces¬ 
sary to sustain electrical phenomena. 

Now substitute for the magnet, in 
your thinking, a transmitting aerial 
which can produce a much more 
powerful electromagnetic field, alter¬ 
nating or varying at a frequency 
determined by the transmitter. 

Substitute for the compass needle ; 
a receiver, which is much more sensi-; 
tive to such variations, and you have ! 
the picture. The same kind of forces ! 
which you can so easily demonstrate | 
over a distance of inches or feet are j 
shown to operate over vastly greater j 
distances, given the right kind of! 
* apparatus. ' J 
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FILTER CHOKES 


INDUCTANCE 
AT RATED D.C 
mA HENRIES 


D.C. RESISTANCE 
OHMS 


D.C. RATING 
mA 


TYPE 

No. 


CF447 


CF101 


FI 2/50 


F14/60 


CF102 


CF103 


CF105 


CF104 


F6/100 


FI 2/100 


CF106 


CF107 


CF196 


CF108 


CF109 


F2.5/200 


CF396 


FI.5/250 


CF388 


CF364 


CF448 


AUDIO CHOKE 


'FERGUSON, 



rJi aiB3 

TiTTT 

tHMuTai 


Send coupon now (or phone 40-0261) for 25-page Ferguson 
Catalogue! Contains information on Power, Output, Tran¬ 
sistor, Choke Applications and complete Kitset guides. 



FERGUSON 

TRANSFORMERS PTY. LTD. 

331 HIGH STREET, CHATSWOOD, NSW 40-0261 

MELBOURNE: A. H. Nicholls, 22 Elizabeth St., East Bentleigh. XU4252. 
BRISBANE: Keith Percy Pty. Ltd., Waterloo St., Newstead. 2-1757. 
ADELAIDE: Wm. T. Matthew, 95 Grenfell Street. 8-7021. 

PERTH: Athol M. Hill, Durham House, 842 Hay Street. 21-7861. 
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Figure 3; Steps in the demodulation or detection of the modulated RF carrier 
EMFs present across the tuned circuit. A diode and an additional capacitor 
are used to remove carrier oscillations and leave the modulation information. 


☆ 


Figure 4: The cir¬ 
cuit for a typical 
"crystal " receiver, 
using a small ger¬ 
manium diode as 
the detector. 

Twenty years ago, 
a lump of galena 
crystal and a wire 
"cat's - whisker" 
would have been 
used instead of 
the diode . 



tuned circuit output shown in (a). The 
reason is simply because the complete 
waveform has an average effect of zero; 
there are as many negative pulses as 
there are positive. 

It is only by either removing one or 
the other set of half-cycle pulses, or 
by somehow “up-ending” them so that 
they add to the first set, that there is 
a net effective voltage to which the ear¬ 
phone or loudspeaker can respond. The 
diode detector uses the “remove one set” 
method, which is called HALF-WAVE 
detection. Most detectors use this 
method, but one or two use the “up-end 
one set” method, which is known as 
FULL-WAVE detection. 

By using a diode detector to “chop 
off” one side of our tuned circuit EMF, 
we can feed the result to an earphone 
or loudspeaker with the possibility of 
being rewarded with faint sounds. Just 
how faint they will be will depend upon 
our aerial system and the distance from 
the transmitter, because these factors 
will control the strength of our aerial 
and tuned circuit EMFs. 

In some cases, we can improve the 
efficiency of this “simplest” radio re¬ 
ceiver by adding another capacitor. 

Figure 3 (c) shows where this addi¬ 
tional capacitor is connected — right 
across the load. If the capacitor is 
arranged to be a suitable value, it can 
help in the pulse averaging operation 
carried out by our earphones or loud¬ 
speaker. It does this by charging up 
during each tiny radio frequency pulse 
and supplying its stored energy to the 
earphone or loudspeaker until the next 
pulse arrives. 

EXTRA CAPACITOR 

In other words, the added capacitor 
“smoothes” out the pulses into a direct 
voltage which varies only with the modu¬ 
lation. This is illustrated by the wave¬ 
form in Fig. 3 (c). 

The circuit above this waveform repre¬ 
sents what may be regarded as the 
“simplest practical radio receiver,” and 
is, in fact, the basis of the “crystal” 
set which we will discuss in a moment. 
It involves no amplification of the 
received signals, but is simply a means 
whereby a small amount of energy may 
be drawn from the electromagnetic 
waves from a radio transmitter and 
turned into the sound which has been 
superimposed on it. 

In the more elaborate receivers which 
we will be discussing in following 
chapters, the signals are amplified to 
make them more powerful and better 
able to operate a loudspeaker or ear¬ 
phone under poor signal conditions. In 
most types of receiver, the signals are 
amplified both before and after they 
are demodulated in the detector. 

For the remainder of this chapter, 
however, let us see how a typical 
“crystal” set carries out the tasks which 
we have been discussing. Incidentally, 
the term “crystal” is still used for sets 
of this type, even though the old galena 
crystal-and-cat’s-whisker-wire detector is 
rarely ever used nowadays. As long as 
the set does not amplify the signal, 
it is usually called a “crystal set” despite 
the fact that it might use a diode valve 
or a germanium diode. 

The circuit for a simple receiver of 
this type is shown in Figure 4. As you 
can see, there is not really much differ¬ 
ence between this circuit and that of 
Fig. 3 (c). The earphones are shown 
connected to the output of the german¬ 


ium diode, and the small smoothing 
capacitor is connected across the phones 
to ensure proper detection efficiency. 

The EMFs induced in the aerial-earth 
capacitor system by the radio waves are 
magnetically coupled to the inductor L 
of the tuned circuit as before, and the 
capacitor C is variable so that the tuned 
circuit may be adjusted to resonate at 
any frequency within the broadcast band 
(550 to 1600 Kc/s). 

A point of difference is that the de¬ 
tector diode connects to a tap on the 
inductor, so that the diode and earphone 
circuit are connected across only a small 
portion of the tuned circuit rather than 
right across it. 

This is done because practical ear¬ 
phones load the tuned circuit too much 
if they are connected in series with 



Figure 5: The construction of a 
typical earphone. When a varying or 
alternating current passes through 
the coils, the thin metal diaphragm 
is caused to vibrate and generate 
sound waves. 


the diode across the whole inductor. 
As this prevents the tuned circuit from 
properly rejecting all the unwanted sig¬ 
nals — upsets its SELECTIVITY — the 
detector and earphone circuit are con¬ 
nected across only part of the inductor. 

How far the detector is tapped down 
the coil depends also upon the strength 
of the available signals, and hence upon 
the distance from the transmitter. This 
is because tapping down the inductor 
reduces the proportion of tuned circuit 
voltage fed to the detector and ear¬ 
phone, and reduces the loudness of the 
sound heard. 

The position of the tap is therefore 
a compromise between good sensitivity 
and good selectivity. The higher the tap 
is moved up the inductor the greater 
will be the volume, but the poorer the 
selectivity; conversely, lowering the tap 
will generally lower the volume but give 
better rejection of unwanted stations. 

There is only one component in Fig. 
4 which we have not as yet said much 
about—the earphones. Most readers will 
be aware that these somehow convert 
a varying voltage into sounds, but some 
may not be familiar with their con¬ 
struction or operation. It might be as 
well if we spent a few moments clari¬ 
fying these matters, particularly as we 
will be meeting with earphones again 
in later, chapters. 

Figure 5 shows the basic construction 
of an earphone of the type used in most 
“headsets” and in many telephone hand¬ 
sets. The plastic or metal cap and 
housing are shown dotted as these simply 
support and protect the actual working 
parts. 

Basically the earphone consists of a 
permanent magnet which attracts a thin 
























































































MULTIMETER TESTERS 


EXCLUSIVE TO RADIO HOUSE PTY. LTD. 


RADIO 

CHASSIS 


DIRECTIONS FOR USING 
NIBBLING TOOL 

This tool is designed to cut 
sheet metal without distor¬ 
tion. Round or square 
holes can be cut in form¬ 
ed sheet metal such as 
radio chassis. Start by 
drilling 7 16" hole, then 
use like pliers. 

The maximum thickness of 
material that can be cut 
by this tool is as follows: 
Steel — 18 gauge (.047"): 
Aluminium — 16 gauge 

(.063"). 


75/- 


MODEL RH 31 


MODEL RH.31 


MODEL RH. 114 


TRANSISTOR HEARING AID 


* 20,0000hms per Volt on DC. 

* 10,000 Ohms per Volts on AC. 

* 34” Meter. 

* 18 position selector. 

SPECIFICATIONS: 

DC Voltages: 0-5-25-100-500-1000- 
5000 (20,000 Ohms/V). 

AC Voltages: 0-5-25-100-500-1000 
V (10,000 Ohms/Volt). 

DC Current: 0-50 uA, 0-5-50- 
500mA. 

Resistance: 0-6K-600K, 0-6Meg- 
60Meg. 

(30) Ohms, 3K, 30K, 440K at 
centre scale). 

Capacitance: IOOuuF-O.OIuF, 

0.002uF-0.3uF. 

Inductance: 20 H to 2000 H. 
Decibels: minus 20db to plus 
30db in 2 ranges. 

Output Jack: for Audio 
measurements. 

Dimensions: (32” x 52” x 2 3-8”). 
Weight: (23oz approx.) 

Complete with internal battery 
and testing leads with prods. 

£12/5/- including Sales-Tax 

Postage 5/- to 10/- extra. 

MODEL RH-114 

4,000 Ohras/V Multimeter 
FEATURES 

All 1 p.c. precision resistors. 
Small and light weight for con¬ 
venience. 

Wide ranges of measurement, with 
high accuracy. 

Complete with test leads and 
batteries. 

SPECIFICATIONS 

Sensitivity: 2,000 Ohms per Volt 
DC and AC. 

Ranges: DC Voltage: 0-10-50-250- 
500-1000V. 

AC Voltage: 0-10-50-250-500- 

1000V. 

DC Current: 0-10, 0-250 M.A. 
Resistance: Ranges Centre Scale 
0-20,000 Ohms 200 Ohms 
0-2Megs. 20,000 Ohms 
Decibes: —20—22db. 20—36db 
(Odb lmW into 600 Ohms). 
Dimensions: 32” x 42” x 12”. 

Net Weight: 0.91bs. 

£5 including Sales-Tax 

with Leatherette Case, <£6. 
Postage 5/ to 10/ extra. 
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^ MODEL RH50 
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Meter. 
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1 p.c. Multipliers and Shunts 
used. 

Printed circuit. 

Clear Scale, rugged moulded 
case. 

SPECIFICATIONS: 
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Short Test: Internal buzzer. 
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leads. 
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Size: 

Weight: 


RADIO HOUSE PTY. LTD. 

306-308 PITT STREET, SYDNEY. Also at 760 George Street and 6 Royal Arcade. 


MODEL RH.330 


MODEL RH.S 


MODEL RH.10 


— 20 to plus 36db, two 
ranges 

0-1,000 V in four 
ranges 

5in x 3Viin x lViin 
l3oz approx. 

Price £5/7/6 

including Sales Tax. Postage 5/ to 
10/ extra. 

























“stalloy” metal diaphragm via two soft 
iron pole-pieces. The diaphragm is 
stressed inward due to the attraction and 
thus assumes a slight concave shape 
under normal conditions. The housing 
and cap are arranged so that the dia¬ 
phragm almost touches the tips of the 
pole-pieces, but never quite does so. 

A coil of fine wire is wound on each 
pole-piece, and the coils are connected 
in series so that when a current is passed 
through them they both have the same 
effect upon the magnetic field produced 
by the magnet. 

When a current is passed through 
them in one direction, their magnetic 
fields add to that of the magnet and 
attract the diaphragm still further. Con¬ 
versely, when a current is passed through 
them in the opposite direction their mag¬ 
netic fields tend to cancel the magnet 
field and the attraction is reduced. 

If a varying or alternating EMF is 
applied to the coils, a correspondingly 
varying or alternating current will flow 
through them. This will cause the dia¬ 
phragm to move in sympathy with the 
variations or alternations in the EMF, 
as its attraction will vary with the cur¬ 
rent variations. 

And when the diaphragm vibrates in 
sympathy with the voice—or music— 
frequency variations in the applied EMF, 
it sets up sound waves in the air. If 
the applied EMF is the output of our 
detector diode, the sound will be a re¬ 
production of the sounds which were 
picked up by the microphone at the 
transmitter. 

As we shall see in later chapters, ear¬ 
phones and their “big brothers” the 
loudspeakers are an important part of 
every radio receiver. Without them to 
reconvert the electrical signals back into 
sound waves, radio would scarcely be 
practical. 



Above is a front view of the receiver, 
and below a rear view showing the 
wiring. The diode is supported by a 
small 2-lug tagstrip, and the coil 
fastened to the baseboard via two 
small aluminium brackets . 


A TYPICAL C RYSTAL SET 


Readers who are following the Basic Radio Course may care to construct 
a "crystal" set to give themselves practical instruction supplementing 
this month's chapter. Below are condensed details of our "Standard 
Crystal Set" originally published in November 1957, which would be 
ideal for experiment. The circuit of this receiver is given in Figure 4 
of the theory article. 



Using this wiring diagram and the circuit shown in 
the theory article, it should be a simple matter to 
build up the receiver even if you have never wired 
up a circuit before . 


T HE construction 
and wiring of the 
receiver should be fair¬ 
ly obvious from the 
photographs and wiring 
diagram. The com¬ 
ponents are mounted 
on a piece of plywood 
some 6iin x 5in, to 
which is nailed a wood¬ 
en front panel approxi¬ 
mately 8in x 6in. 

Two terminals on the 
front panel are used to 
allow the aerial and 
earth lead-in wires to 
be connected easily. 

The aerial should be as 
long and as high as is 
practical, and should 
preferably be a length 
of 7 x 0.022in copper 
“earth” wire. It must 
be insulated from its 
supports, and this may 
be done with “egg” 
type insulators of 
plastic or porcelain. 

The earth may be 
connected to the house 
water-pipe near where 
it leaves the ground, or if this is not 
practical, it may be a connection to a 
yard or so of galvanised pipe driven into 
fairly damp ground. Don’t connect to a 
gas pipe, though, for this is frowned 
upon by the authorities. 

The tuning capacitor need not be a 
new one. A tuning gang salvaged from 
an old radio set may be pressed into 
service providing it is still working satis¬ 
factorily. Make sure that none of the 
moving plates touch the fixed plates, 
and connect to only one set of fixed 
plates if the unit happens to be a multi¬ 
section or “gang” capacitor. 

The shaft of the capacitor is taken 
through a hole in the front panel and 
fitted with a large knob, as can be 
seen in the photograph. A dial scale 
pasted on the front panel can then be 
marked with the station names when 
the set is completed. 

The table in the wiring diagram gives 
coil winding details for those who would 
like to wind their own. The former may 
be of plain or waxed cardboard, or 
even of wood. To make the taps, wind 
the appropriate turns over a piece of 
match-stick. The raised wire at each 
tap can then be scraped free of enamel 
and soldered to when required. 

If desired, of course, a commercial 
coil may be used in place of the home- 
wound one. The most suitable type 
would be a high-gain transistor aerial 
coil, such as that used for our “Three 
Band Transistor Eight” receiver. Con¬ 
nect aerial, earth, and the two sets 
of capacitor plates to the coil exactly 
as originally intended, using the “base” 


tapping for the detector in the crystal 
set. 

The germanium diode may be almost 
any of the common types, such as the 
0A91, 0A90, OA85, 0A81, 0A80, 0A79, 
0A5, GEX35, GEX34 or GEX33. If 
readers have an old “cats-whisker” 
detector they could try it, but results 
generally will not be as good as with 
one of the modern diodes. 

For this particular application, it does 
not matter which way round the diode 
is connected into the circuit. 

The 0.00 luF capacitor may or may 
not have much effect, depending upon 
the type of earphones used. Since it will 
only cost a few pence, it may as well 
be put in. 

Low impedance earphones are not 
suitable for this type of receiver. For 
best results, use high impedance 1000- 
4000 ohm units. Crystal earpieces are 
in general rather too insensitive, despite 
their high impedance, although they may 
prove satisfactory in strong signal areas. 

The earphones are connected to a 
jackplug, which plugs into a jack 
mounted on the front panel of the set. 

There is no need for an on-off switch, 
for there is nothing to turn on and 
off. Simply connect up the aerial and 
earth, plug in the earphones, and you 
should be able to tune in to one or 
more stations, provided you are not fur¬ 
ther from them than about 15-20 miles. 

How many stations you will actually 
be able to receive without mutual inter¬ 
ference will depend on relative strengths 
at the listening site, some sites being 
much more favourable for crystal sets 
than others. 
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The idea of using single-ended output transformers for a push-pull 
amplifier provides the basis of this month's "Answer Man." Is the idea 
a good one, or merely feasible, or foredoomed to failure? 


Many amplifiers describ¬ 
ed for home construction 
require the use of a 
push-pull output trans¬ 
former, whereas experi¬ 
menters are much more 
likely to have ordinary 
single-ended transform¬ 
ers on hand. Why 
couldn't the amplifiers be 
built up using two separ¬ 
ate single-ended trans¬ 
formers, as shown? 

This question has just about as many 
points as a porcupine. We’ll try to cover 
them but whether we manage to do so 
without getting everybody thoroughly 
confused is another matter. 

Perhaps the best way would be to 
separate them out under individual 
headings. You can either take the state¬ 
ments as read or try and verify them 
for yourselves, treating the whole thing 
as some kind of an exercise! 

QUALITY OF TRANSFORMERS. 
Most of the amplifiers which are 
described for home construction in 
“Radio, TV and Hobbies” use output 
transformers which make some pretence 
to quality, in terms of distortion con¬ 
tent, frequency response and power out¬ 
put efficiency. Better quality trans¬ 
formers cost more in the first place, to 
be sure, but the owner reaps the benefit 
of their improved performance through 
the entire life of the amplifier. 

But transformer quality is significant 
in another way, in amplifiers, such as 
that depicted in the circuit, having nega¬ 
tive feedback taken from the output 
transformer secondary back to an earl¬ 
ier stage in the amplifier. 

If a constructor attempts to duplicate 
a high performance circuit of this type, 
but using a poor quality output trans¬ 
former, there is every chance that the 
feedback will undergo phase change and 
become positive, causing the amplifier to 
be hopelessly unstable. 

So let’s make the first point: It is not 
a good idea to substitute a poor quality 
output transformer of anv description 
in a high performance amplifier designed 
for a good quality transformer. It is 
better to look for a circuit designed 
for the less ambitious component. 

If the constructor tries to take other 
liberties, as well, such as interconnect- 
ting single-ended transformers, the 
hazards can only be increased. 

PUSH-PULL ACTION: When work¬ 
ing out the operating conditions for a 
push-pull output stage, it is common 
practice to operate the valves with high¬ 
er applied voltages, higher bias and 
lower individual current drain than 


would apply for ordinary single-ended 
class-A conditions. 

Considered alone, the individual 
valves in a push-pull output stage are 
likely to produce higher even-order har¬ 
monic distortion as a result of these 
different operating conditions. However, 
the centre-tapped output transformer 
tends to combine the output currents 
and voltages of the two valves in such 
a way that their distortion largely cancels 
out. 

Thus, a push-pull stage can usually 
be made to deliver rather more than 
twice the power output of the equiva¬ 
lent single-ended' stage, for rather less 
than twice the current drain. 

If the two valves were fed into en¬ 
tirely separate output transformers, the 
distortion of one valve would not can¬ 
cel that of the other, so that each would 



deliver a separate output containing a 
higher distortion content than should 
be the case. 

If the valves were only slightly over¬ 
biased, the distortion level may not be 
so high as to prevent the amplifier from 
serving a useful purpose. On the other 
hand, for heavily overbiased output 
valves or output transistors — class-B 
stages for example — the distortion 
from the individual halves of the stage 
would be quite intolerable. 

SECONDARY CONNECTIONS: In 
the previous section, we deliberately re¬ 
ferred to “entirely separate” output 
transformers. However, if the secondary 
windings are interconnected, as shown 
in the circuit, it might be argued that 
this could serve to combine the outputs 
of the two separate valves so that the 
benefits of push-pull operation would be 
at least partially regained. 

Perhaps it could, but only with care. 

Each valve and transformer will pro¬ 


duce, across its own secondary winding, 
an audio signal of a certain voltage 
and phase. Whether the secondaries are 
connected in series or in parallel, they 
would have to be phased so that the 
signals would add to drive the loud¬ 
speaker load, and not cancel one another 
out. 

Fairly obviouslv, the transformers 
would need to be identical types for 
them to deliver equal power to the 
loudspeaker load, but whether they 
should best be connected in parallel 
or in series (assuming proper phasing in 
each case) would depend to a large ex¬ 
tent on the load represented by the 
speaker, the transformer ratios and the 
kind of load reflected back to the in¬ 
dividual output valves. 

OVERBIASED STAGE 

However, the series connection would 
be far from satisfactory in the case of 
heavily overbiased stages. 

In such a case, when one valve or 
transistor is delivering high power over 
the positive half-cycle of its grid sig¬ 
nal, the other valve or transistor may be 
in a state of current cut-off. Thus, on 
each alternate half-cycle, the “active” 
transformer secondary would be forced 
to deliver what power it could to the 
load, through the unloaded and idle in¬ 
ductance of the other secondary. 

A parallel connection would be the 
only possible resource in such a case, 
whether or not the load and ratios were 
anything like optimum. 

REFLECTED LOADS: In an ordinary 
single-ended output stage, the load reflec- 
ed to the valve or transistor is usually 
taken as being equal to the voice coil 
impedance of the loudspeaker multi¬ 
plied by the square of the transformer 
turns ratio. It might thus be assumed 
that all would be well if each of the 
valves in the circuit were to operate 
into a transformer intended to couple 
the said valve into the particular loud¬ 
speaker impedance. 

Such would not be the case, however. 

With two output valves and trans¬ 
formers operating in parallel into a 
common load, for a given signal voltage 
across that load, each valve would only 
be called upon to supply HALF the 
relevant signal current. 

Thus, to each valve, the load resis¬ 
tance would look like the result of the 
calculation: 

R=E/II 

so that a nominal 5000-ohm transformer 
would reflect an effective 10,000 ohms 
across its primary winding. 

Therefore, in the case of parallel 
connected secondaries, to present each 
valve with a certain order of plate load 
would require the use of individual 
transformers reflecting nominally half 
that impedance. 

This would remain broadly true for 



































a class-B output stage, though for a 
different reason. 

In a class-B stage, the output valves 
do not assist one another, except for 
very small excursion from the resting 
condition. Over the major portion of 
the output cycle, the valves (or transis¬ 
tors) operate separately and alternately. 

In a regular B-class output stage, 
each valve sees a load as reflected by 
one half the output transformer, which 
is actually only a quarter of the 
nominal class-B plate-to-plate load. 

As a rule, the load per valve in a 
class-B system is about half that for 
the same valve as a class-A amplifier, 
so that the foregoing observation remains 
approximately correct. 

In the case of series-connected secon¬ 
daries, assuming this were practicable, 
the situation would be virtually just the 
reverse. 

Whenever one valve and transformer 
delivered a certain voltage across its 
secondary, the other valve and trans¬ 
former would add an equal voltage in 
series. Since the two voltages add across 
the load, the current through the load 
is that which relates to the sum voltage, 
not just half the voltage delivered by 
each individual output stage. 

EFFECTIVE LOAD 

In short, each stage sees an effective 
load as given by the formula: 

R=E/2I 

or just half what the individual trans¬ 
formers are supposed to reflect. 

Thus, to optimise the load presented 
to each valve or transistor in the series- 
connected case, it would be necessary 
to use transformers reflecting up to 2 
times the nominal load. 

WHAT DOES ALL THIS MEAN 
IN PRACTICE? As we said at the 
beginning, this could provide material 
for mental exercise — or it could 
merely tend to confuse. 

If you have become confused — and 
we don’t blame you — then you’ll pro¬ 
bably want to know what all this 
means in practice. 

Would the amplifier work or not? 
Cut out all the double talk! 


FILING 




A beginners' hint from our 
April, 1939, issue but still as 
true as ever: 

Filing a curved surface often 
causes the newcomer bother, 
the resulting “curve” really 
being a series of flats. The 
secret in filing a curved surface 
is to use two simultaneous 
movements. 

The first is the usual to and 
fro, and the other is an up-and- 
down “scooping” effect. Thus 
the file teeth do not travel in a 
straight line but tend to “wrap” 
round the job. 




across the load and ratios carefully 
chosen to present the right kind of 
impedance to the valves. 

Why shouldn’t it work well, feedback 
and all? 

In fact, it probably could be made 
to work if anyone were prepared to go 
to the trouble. But it certainly wouldn’t 
be economical. 1 

The transformers would have to be 
very good indeed to give the desired 
coupling and balance between the two 
halves of the push-pull circuitry. 

Very good single-ended transformers 
present a particular problem in design, 
because their characteristics are com¬ 
promised by the steady plate current 


flowing in a particular direction through 
the primary winding. 

In push-pull transformers, the effect 
is cancelled by the flow of current in 
opposite directions through the two 
halves of the primary. So, while the 
arrangement shown might theoretically 
be practical, almost certainly a single 
push-pull transformer would be much 
cheaper and much less bulky than two 
separate transformers to yield the same 
order of performance. 

Why is it that so much 
circuitry seems to be 
involved when one tries 
to connect a tape deck 
to an existing amplifier 
system? 

Connecting a tape deck to an existing 
amplifier system would be relatively 
straightforward if it were to be used 
purely for replay, as one uses an ordin¬ 
ary gramo. pickup. In fact, the amount 
of preamplification and frequency conv 
pensation would be very similar to that 
required for a magnetic pickup. 

The complication largely arises from 
the fact that possession of a tape deck 
invariably inspires the owner to want to 
record as well as replay. This involves 
switching to feed energy to the tape head, 
instead of taking it out, the provision of 
suitable recording compensation and the 
provision of a high frequency oscillator 
for erase and bias functions. 

By the time all these requirements 
are covered, along with a microphone 
circuit in many cases, you have your 
involved 9 ircuitry. 


Compact Solutions 

with Ledex. . . 


Forgetting all about loads and things, 
our first point remains as a vital one. 
The chances of instability using feed¬ 
back taken from any system of inter¬ 
connected secondaries are very high. If 
you want to play around with output 
stages looking like the one in the 
circuit, forget about voice coil feed-back, 
at least to begin with. 

Provided the output valves are not 
heavily overbiased, as for class-B, they 
will deliver output from the individual 
secondaries into individual speakers, or 
into a common speaker, if the two 
secondaries are interconnected in the 
correct phase. 

The output might be quite useful and 
satisfying to an experimenter but, with¬ 
out the intended negative feedback, 
without proper push-pull action and 
without proper matching to the load and, 
probably with poor transformers any¬ 
way, the overall performance will be 
w'ell short of what it should be. 

Still, if it gives you pleasure . . . 
some purpose has been served. 

AFTERTHOUGHT: Looking at the 
circuit, there is room for speculation. 
Let’s say that the arrangement were 
wired up using two high quality trans- 
formers, the secondaries in parallel 


I LlgJZtf g ROTARY SOLENOIDS 

Frictionless conversion of linear to rotary move¬ 
ment based on the inclined ball race principle. 
The designer's ideal solution where high torque, 
low bulk/power ratio, snap-action are required 
and dependable functioning is of vital importance. 



Ua&£££2 CIRCUIT SELECTORS 

Combination of a Ledex rotary solenoid with an 
array of 8, 10, 12, 18, 20 or 24 position Oak-type 
switches for the remote control of predetermined 
circuit patterns. 



Other Ledex products are ready to work as compact solutions to your 
circuit switching applications. Write or phone for literature mentioning 

applications to .. . 

MANUFACTURERS SPECIAL PRODUCTS PTY. LTD. 

47 York Street, SYDNEY. 2 0233 

Melbourne: Amalgamated Wireless (Australasia) Limited. Brisbane: Chandlers Pty. 
Ltd. Adelaide: Newton McLaren Ltd. Perth: Atkins (W.A.) Ltd. Carlyle & Co. (1959) 
Pty. Ltd. Hobart & Launceston: Amalgamated Wireless (Australasia) Limited. 
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ELECTRONIC DEVELOPMENTS 


KITSETS 


AUSTRALIA'S LARGEST VARIETY IN KITS OF 
TOP QUALITY COMPONENTS AT LOWEST COST 


CONTROL UNITS 

1. Playmaster No. 8 

2. Playmaster No. 9 

3. Playmaster No. 10 

4. Transistor Low Noise 
(Monaural) 

5. Transistor Low Noise 
(stereo) 

6. 4 Channel Audio 
Mixer 

CONVERTERS 

7. S/W 1 (Batt or A.C.) 

8. S/W 2 (Batt. or A.C.) 

9. ALL WAVE 2 (A.C.) 

10. Transistor 2 band 

11. 50 Mc/s. 

12. 144 Mc/s 

13. 50-144 Mc/s x’tal 
Locked. 

14. D.D.-D.C. 40 watt 

15. D.C.-D.C, 60 watt 

16. D.C.-A.C. 40 watt 

GUITAR AMPLIFIERS 

17. Golden Series 12W 

18. Golden Series 20W 

19. Standard Series 12W 

20. Standard Series 25W 

21. Standard Series 35W 

22. Standard Series 50W 

HI-FI AMPLIFIERS 
(MONAURAL) 

23. HI-FI 3 

24. Mullard 3-3 

25. Mullard 5-10 

26. Mullard 5-20 


HI-FI AMPLIFIERS 
(STEREO) 

27. Mullard 2-2 

28. Mullard 3-3 

29. Mullard 10-10 

30. Playmaster Unit 1 

31. Playmaster Unit 2 

32. Playmaster Unit 3 

33. Playmaster Unit 4 

34. Playmaster 101 

35. Playmaster 102 

36. Playmaster 103 

37. Playmaster 105 

38. Playmaster Twin 10 

39. Playmaster Twin 17 

40. Minniwatt Twin 10 

P.A. AMPLIFIERS 

41. Standard 12W 

42. Standard 25W 

43. Standard 35W 

44. Standard 100W 

45. Transistor 10W 

46. Transistor 30W 

TRANSISTOR 
AMPLIFIERS (stereo) 

47. Transistor 1W 

48. Transistor 2W 

49. Transistor 5W 

50. Transistor 10W 

TAPE AMPLIFIERS 

51. R.TV & H No. 3 

52. R.TV & H. No. 4 

53. R.TV & H. Stereo 

PREAMPLIFIERS 

54. Transistor Mono 

55. Transistor Stereo 

RECEIVERS 

56. D'xers 1 (Batt or A-C) 


57. D’xers 2 (Batt or A-C) 

58. D’xers 3 (Batt or A-C) 

59. S/W 3-Band (A-C) 

60. Little General 1961 

61. Interstate 5 

62. Dual Wave 5 

63. Dual Wave 6 

64. 1962 Stereogram 

65. Fremodyne 4 

66. Transistor 1 

67. Transistor 2 

68. Transistor 3 

69. Transistor 4 

70. Transistor 6 

71. Transistor 7 

72. Transistor 8 

73. Transistor (3-Band) 8 

TUNERS 

74. Playmaster No. 3 

75. Playmaster Program 
source. 

76. Transistor High Gain 

77. Transistor Med. Gain 

78. Mullard Wide Band 

79. Philips Wide Band 

INSTRUMENTS 

80. R.TV & H. 3” Cro. 

81. R.TV & H. 5” Cro. 

82. R.TV & H. R/C Bridge 

83. R.TV & H. Electronic 
Stethoscope 

84. R.TV & H. Swp. Gen. 

85. R.TV & H. Patt. Gen. 

86. R.TV & H. 6V & 12V 
Tachometer 

87. R.TV &H. G.D.O. 
Adapt. 


INSTRUMENTS cont. 

88. R.TV & H. Valve and 
Transistor Tester 

89. Transistor Wave 
Meter. 

90. Standard Audio 
Oscillator 

91. 1962 Wide Range 
Audio Oscillator 

92. Transistor Signal 
Tracer 

93. Transistor Pattern 
Generator 

94. V.T.V.M. 

95. Millivoltmeter 

96. Distortion, Noise 
& Millivoltmeter 

MISCELLANEOUS KITS 

97. Light Beam Relay 

98. Flasher Unit 

99. Regulated 9-Volt 
Supply 

100. Universal Battery 
Charger 

101. Intercom Unit 

102. Stereo Phone Amp. 

103. Stereo Phone 
Adaptor 

104. Porta-Player 

105. Porta-Gram 

106. Transporta Gram. 7 

107. Diode Noise 
Generator 

108. Decade Boxes 

109. Wide Band (Cro.) 
Preamplifier 

110. Remote VFO 


IF YOU CANNOT SEE YOUR PROJECT LISTED WRITE FOR A QUOTE, WE HAVE MANY 
OTHER UNITS AVAILABLE OR IN DEVELOPMENT 

Popular Kits — Lowest Prices 


'GOLDEN SERIES' 1 
20 WATT GUITAR 
AMPLIFIER 
(with Vibrato) 


MULLARD 3-3 
STEREO 
AMPLIFIER 


MULLARD 10-10 
STEREO 
AMPLIFIER 


50 & 144 MC 
CONVERTER 
KITS 


1963 T'SISTOR 
PATTERN GEN. 
only £6/17/6 


NEW RELEASE 

VHF TRANSDIPPER' 


HI-FI 3 
MONAURAL 
AMPLIFIER 


A transistorised G.D.O. that tunes from 2MC/S to 250MC/S. Extremely sen¬ 
sitive and stable. (Write for details of this kit. Very reasonably priced.) 


ELECTRONIC DEVELOPMENTS 

Phone 63-3596 232 FLINDERS LANE Phone 63-3596 

63-5973 MELBOURNE .... VICTORIA 63-5973 































ELECTRONIC DEVELOPMENTS 


METERS 


METERS 


All types ... all sizes ... all ratings ... BUT with a single 
common factor - TOP QUALITY AND LOW COST 

CHECK THE VALUE FOR BARGAIN BUYING—(all Meters meet BSI standard) 


Meter 

Sixe 

Movement 

*Price 

ir x 

1 5" 

1 8 

50 Microampere 

52/6 

tt 

a 

100 Microampere 

44/6 

tt 

n 

500 Microampere 

34/- 

a 

tt 

50-0-50 Microampere __ 

42/6 

a 

it 

100-0-100 Milliampere -- 

39/6 

a 

tt 

0-1 Milliampere to 

0-500 Milliampere 

32/6 

a 

it 

V.U. Meter 

52/6 

tt 

n 

"S" Meter 

47/6 

3i" x 

3" 

50 Microampere 

86/- 

it 

ti 

100 Microampere 

70/- 

tt 

ii 

500 Microampere 

55/- 

tt 

it 

50-0-50 Microampere __ 

70/- 

a 

ii 

100-0-100 Microampere 

62/- 

// 

li 

0-1 Milliampere to 0-500 

47/6 i 


Meter Sixe Movement *Price 

3i" x 3" V.U. Meter_ 82/6 

x 4|" 50 Microampere_ 96/- 

" " 100 Microampere__ 78/6 

500 Microampere_ 62/- 

" " 50-0-50 Microampere „ 78/6 

" " 100-0-100 Microampere 70/- 

” " 0-1 Milliampere to 

0-500 Milliampere_ 57/6 

V.U. Meter_ _ 98/6 

HORIZONTAL READING METERS 
SCALE 31" x 1" 

0-50 Microampere 
0-100 Microampere_ 


98/6 
89/6 

0-500 Microampere- 83/- 

0-1 Milliampere to 

0-500 Milliampere _75/- 

Stereo Balance _ 77/6 

*PLUS 12% S/TAX 

Many other types including ammeters, roltme ters, battery and tune meters , round, square, 
rectangular and horizontal reading. Write for further particulars. 

ELECTRONIC 
TACHOMETER 

KIT* or 12 volt system 

4,6 or 8 Cylinder Engine Only £9/12 6 

A compact and stable instrument giving reliable r.p.m. reading. Easy to build and 
most definitely the best value tachometer kit available. A// first grade parts 
supplied to the featured circuit in Mullard outlook. 



TRANSISTOR CONVERTER 

SHORT WAVE 2-BAND. COVERS 2 TO 20 MC/S 
Write for particulars 

PLAYMASTER 103 

GUITAR AMPLIFIER WITH REVERB AND VIBRATO 
Write for particulars 


PLAYMASTER 106 

Stereo amplifier-tuner unit. This kit includes all parts as 
specified in R. TV & H., Dec., 1963, £ ytO/m/A mctt 

feature article and all top quality - - tTKO ® 

BOX-CHASSIS AND PANEL.£4/5/- 


ENGRAVED PANEL, 55/-; 


ETCHED PANEL 45/- 


WE STOCK METALWORK AND PANELS FOR RADIO, TV & HOBBIES PROJECTS AND NUMEROUS OTHER TYPES 

PICKUPS 
CARTRIDGES 
STY LI 

VIBRATORS 
PRINTED CIRCUITS 
COILS 


ELECTRONIC DEVELOPMENTS 

Phone 63-3596 232 FUNDERS LANE Phone 63-3596 

63-5973 MELBOURNE .... VICTORIA 63-5973 


ALUM. & STEEL 

MICROPHONES 

TRANSFORMERS 

RECORD PLAYERS 

CHASIS 

TAPE DECKS 

CHOKES 

RECORD CHANGERS ! 

ALUM. PANELS 

RECORDING TAPE 

TV AERIALS 

TRANSCRIPTION 

AMPLIFIERS 

VALVES 

TV COMPONENTS 

UNITS 

PREAMPS 

TRANSISTORS 

CONDENSERS 

METERS 

SPEAKERS 

PICTURE TUBES 

RESISTORS 

TEST EQUIPMENT | 


63-5973 

















































m, 


Every now and again, there arrives on the editorial table a letter 
which makes one wish for the wisdom of'a sage or the knowledge of 
the complete physicist. Having neither, one can but cogitate, ruminate 
and speculate, thereby dissipating time which might well be devoted to 
more mundane but more productive tasks. 

By Neville Williams 


W HAT brought on an introduction 
like that? 

The answer? Letters like the one 
which follows, and which simply don’t 
fit into the routine pattern of question 
and answer. I quote: 

Dear Sir, 

Before seeking your respected com¬ 
ment in regard to the following subject, 
may I say that it is because of the help¬ 
ful and friendly attitude so often evident 
in your book that I am able to cast aside 
self-consciousness to the extent required 
here. 

Like most other folk who acquire a 
little knowledge of radio, one is often 
caused to ponder over the mystery of 
“action at a distance” phenomena. And, 
like myself, there must be many others 
who lack the education necessary to be 
even remotely intimate with this most 
fascinating subject. 

1 therefore append my own crude con¬ 
cept for your comment, perhaps in some 
near-future issue of R., TV and H. Such 
an article is sure to have many avid 
readers. 

EXTENSION CONCEPT: It appears 
that “action at a distance” phenomena 
are manifestations of energy unbalance 
existing between responsive physical (and 
non-physical) domains of mass. 

But the functional ability responsible 
for these manifestations is unique. It 
involves the transfer or imposition of a 
“state” from one mass to another with¬ 
out the aid of an environmental agent. 

This being so, / must look to mass 
itself as a source of the agent upon 
which this function relies in order to be 
expressed. 


Should this last observation be correct, 
would it be an over-simplication to 
claim that the “mass factor” acting as 
the agent referred to is “an extension 
of physical mass concepts”? An exten¬ 
sion whose character, by virtue of 
known fact, must be, of itself, extra¬ 
physical? 

So much for the concept formed by 
myself but it may give you an indication 
of the type of reasoning applied to this 
subject from what 1 hope is not much 
less than an average mind. 

Yours Faithfully, 
P.S. (Asquith, N.S.W.) 

Well, now, just how would you reply 
to P.S.—not in a private conversation, 
but in print, with 40,000 or more po¬ 
tential critics of your concepts and mo¬ 
tives? 

As I’ve already inferred, the letter is 
not an isolated one. It is typical of what 
we receive from time to time, from read¬ 
ers who are trying to evolve an expla¬ 
nation for some particular physical 
phenomenon. Having got so far with 
it, they put it all down on paper and 
send it to us for comment. 

And here the difficulties begin. 

We cannot ignore the letter, without 
being seemingly guilty of discourtesy. 

On the other hand, if we try to 
thrash out exactly what the writer has 
in mind, equate it to currently “accept¬ 
ed” concepts and reply accordingly, a 
quite impossible amount of time may 
become involved. 

So, for the most part, we have to 
“get out from under” as graciously and 
as helpfully as we can. 

A very large proportion of such cor¬ 


respondence stems from the natural urge 
to create and retain a mental picture 
which will explain, to the person’s own 
satisfaction^ a particular phenomenon in 
which he or she is interested. 

The more extensive a person’s think¬ 
ing and speculation, the larger and more 
complex becomes their gallery of mental 
pictures. 

In saying this, I’m not belittling the 
mental picture idea. Some have the 
happy knack of being able to think, al¬ 
most directly, in mathematical terms and 
quantities, but most of us find it 
necessary to build mental pictures of 
what goes on, adding such mathematics 
as we can to qualify them. 

The big trouble is that “mental pic¬ 
ture” sequences, constituting particular 
lines of thinking, tend to come to very 
abrupt ends. This disturbs us deeply 
and we spend a lot of time struggling 
to produce the next picture in the se¬ 
quence, often without the resources to 
create it. 

TYPICAL EXAMPLE 

For those with a knowledge of radio 
theory, the homely radio valve provides 
an excellent example of what I mean. 

Mention a radio valve and the mind 
immediately comes up with* a clear 
image of a cathode and an anode with 
one or more intervening grids. 

Mention a hot cathode and one im¬ 
mediately “sees” a surface of wildly agi¬ 
tated electrons, many of which boil out 
of the surface, like steam from a pot 
of boiling water. 

Mention electron control and we “see” 
the electrons variously repelled by nega¬ 
tively charged grids, accelerated by posi¬ 
tively charged screens, and absorbed by 
positively charged anodes. 

It is a quite vivid picture which can 
readily be transformed into a solid 
model, with steel balls representing elec¬ 
trons, rolling down an incline represent¬ 
ing the voltage gradient between cathode 
and plate, and with intervening hills and 
hollows representing grid wires. 

According to their training and back¬ 
ground radio men may be able to quan¬ 
tise and predict valve operation quite 
precisely by the use of tables, graphs 
and sundry other data. 

In fact, it is possible for a person to 
be highly expert in valve application and 
electronic equipment design without pro¬ 
ceeding past this point in the “picture 
gallery.” 



















But it is logical to wonder what 
these electrons are, upon whose com¬ 
ings and goings rests the whole of this 
valuable theory and practice. Let’s 
add to the gallery a mental picture 
of an electron. 

Immediately we’re in real trouble. 
Where do you get such a picture? Or 
how do you go about contriving one? 

Some would counsel a portrait of an 
infinitesimal lump of matter, reproduc¬ 
ed many times life size, so you can sec 
it and visualise it. But of what shape— 
and size and colour (!)? 

Others would deny this, the particle 
concept, stressing that an electron is 
really a charge or a wave train, whose 
effects are such that we have attribtued 
to them the qualities of matter. 

But try to create a picture of an isola¬ 
ted wave train and you end up with 
little, short wiggly lines, floating around 
the scene like so many sub-microscopic 
snakes. 

Alternatively, if a “charge,” how do 
you “visualise” that? 

Nevertheless, readers — and others — 
do lie awake at night trying to create 
satisfying mental pictures of electrons 
and of the forces which operate upon 
them. When some sort of an image has 
been conjured up, they are as like as 
not to translate it into words, spend the 
necessary fivepence for a stamp and seek 
our endorsement or otherwise. 

DOUBTFUL BASIS 

Of necessity, one’s reaction to all such 
propositions must be conservative in the 
extreme, because there is a strong chance 
that the concept is based on sheer 
imagery rather than a full and proper 
appreciation of ail the data currently at 
the disposal of the world’s leading physi¬ 
cists. 

And, let’s face it. There are very, very 
few people who have such an apprecia¬ 
tion. By no means does the number in¬ 
clude the Editor of this magazine! 

One has to admit, of course, that the 
product of speculation and imagery 
could happen to be right but, in the 
absence of fact to verify it. neither its 
creator nor its critics could know this. 

Equally, it could be wrong, but this 
could not be proved, either, until facts 
are established to the contrary. 

Part of the overall problem lies in 
the fact that, even today, there is only 
limited “communication” between the or¬ 
dinary technically educated person and 
those in the forefront of physics re¬ 
search. It takes a significant time for 
the concepts flowing from such research 
to filter back through the intermediate 
channels of lecture and literature and be 
translated into terms which other than 
specialists can understand. 

It may well be that some of the things 
about which readers are puzzled and 
about which literature (including “R, TV 
& H”) is inconclusive are fairly well 
understood in the front ranks of re¬ 
search. 

Having said all this. I’m beginning to 
wonder how to get back to where we 
started from. 

Perhaps I can do so by stressing the 
difficulties of projecting our thoughts by 
mental pictures into fields of which we 
personally may have little basic know¬ 
ledge. 

When it comes to such things as the 
nature of electrons, of magnetic fields 
and gravitational forces — matters into 
which front-rank research is still probing 
—it is hardly likely that private indi¬ 
viduals will succeed in conjuring up 
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WHERE THIS ALL STARTED FROM 




As a regular feature “Let’s Buy An Argument” hasn’t shared the 
full 25 years of our history as a monthly magazine. However, it has 
appeared, with few exceptions, in each issue since September 1950. 

About that time, there had been a lot of loose talk about the 
merits of direct coupling in audio amplifiers, the inference in some 
cases being that omission of the coupling capacitor to the grid of the 
output valve could transform the whole sound of an amplifier. 

As Technical Editor at the time, it made me hopping mad to 
hear people who should have known better elevate the role of a 
single coupling capacitor far. above that of negative feedback, trans¬ 
former efficiency and so on and credit omission of the component 
with effects it could not possibly have had. 

When the objections were voiced to our late Editor, John Moyle, 
his reaction was very typical: “Don’t waste them on me; write them 
down and we’ll publish them. Readers love a fight!” 

While 1 was doing so, John came up with the heading “Let’s Buy 
An Argument” and had a staff artist produce the drawing which has 
headed the article ever since. 

So into print it went: Criticism of one-eyed espousal of direct 
coupling, some general debunking of current high fidelity concepts 
and, to round off, a burst against those who would persist in using the 
phrase “Theoretically such and such is the case but, in practice, it 
does not hold good.” 

The rest is history. We’ve been arguing ever since on topics 
covering the whole gamut of electronics and initiated by readers ranging 
from the most humble experimenter to others of considerable academic 
standing — humble and otherwise! 

Just recently, in fact, we were chatting with an electronics engineer, 
highly regarded in the profession. He recalled how, rather timidly, as a 
student, he had once ventured to “Buy An Argument”. 

We smiled and walked away, feeling that we should have been 
wearing the beard — not him! 

So time passes. 
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mental pictures that will serve much use¬ 
ful purpose. 

In fact, there is a strong possibility 
that mental pictures developed from 
imagery rather than knowledge will be 
wrong, becoming a barrier to progress 
and/or leading to further misconception. 

There is much to be said in favour of 
consciously and deliberately admitting 
the limit of our present understanding 
in a particular direction; of maintaining 
an open and expectant mind against the 
day when someone in a more favourable 
position may be able to hand back in¬ 
formation of which yet another mental 
picture can be composed. 

All this is by way of general com¬ 
ment and without particular reference to 
the letter from P.S. 

However, it would appear that our 
correspondent is groping for a mental 
picture of gravitational, magnetic and 
electrostatic effects. Let’s face it, he’s 
set himself a tough assignment, if not an 
impossible one. 

He classes himself as lacking “the 
education necessary to be even remotely 
intimate with this most fascinating sub¬ 
ject.” 

Whence then can come the knowledge 
on which to build a concept? Or, having 
derived a concept, on what basis can he 
evaluate its merit? 

Again, examining his proposition, does 
it say anything to the reader? 

In a most general way, it seeks to 
relate the forces of attraction between 
masses to the masses themselves. 

This is no more conclusive than 
Baby Bear’s famous statement that 
“somebody’s eaten my porridge.” 

We have to be a lot more specific 
than this. Who ate the porridge? What 
is the connection between mass and what 
our correspondent calls “mass factor”? 

And what has he in mind by his refer¬ 
ence to “extra-physical.” This could 
easily be construed as an oblique link 
between gravitational and similar forces 
and those which others identify with the 
psychic and the spiritual. 

And having said that, we’ve burst right 
out of the present editorial limits of 
this magazine. 

Personally, I admit it. I have no 
mental picture of an electron or of a 
magnetic or gravitational field, but the 
lack neither worries nor surprises me. 
Much more pertinent at the moment is 
the task of acquiring a better under¬ 
standing of their manifestations and ap¬ 
plications. 

TV COMPONENTS 

From P.C., of South Oakleigh, Vic¬ 
toria, comes a letter containing the fol¬ 
lowing paragraph: 

u Why do condensers in a certain part 
of a circuit in a particular make of re¬ 
ceiver fail time after time? Resistors also 
seem prone to fail, especially those over 
220K., even when these components are 
operated well within tolerance. Surely 
the manufacturer of the component or 
the sets they are installed in do some 
research along these lines? 

By sheer coincidence, I note that ‘The 
Serviceman” has a reference to this very 
circumstance in his article elsewhere in 
the issue; what he has said gets pretty 
close to the heart of the matter. When 
the pressure is on to save every penny 
—literally—in the cost of equipment, 
manufacturers have to make a deliber¬ 
ate choice between quality and price. 


They offer as good a product as they 
possibly can for the price which the 
public is prepared to pay. 

One might cynically remark that the 
public isn’t prepared to pay much, these 
days, either. They don’t just buy; they 
play the field very skilfully for a “deal.” 

But deals notwithstanding, no manu¬ 
facturer with any plans for the future, 
would knowingly include components 
fore jomed to early failure. Plenty of 
manufacturers have been caught, how¬ 
ever, by design weaknesses which show¬ 
ed up only after their product had been 
released on the market. 


And plenty have been caught by 
batches of components from other manu¬ 
facturers which have contained hidden 
faults. Thereby hang many tales. 

While it would be nice to think that 
such problems didn’t exist, the fact is 
that they do. 

The wise serviceman will note appar¬ 
ent weaknesses and endorse his circuit 
record with the relevant information. 
Then, instead of automatically replacing 
a component with one of similar type, 
he will be reminded that, in this parti¬ 
cular position, one with a more gen¬ 
erous rating is called for. 
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SPLITTING 
THE BEAM 

Two simultaneous traces on the screen of 
an oscilloscope CRT provide a conveni¬ 
ent method of studying the relationship 
between two wave-forms. Their ampli¬ 
tudes, shapes, frequencies and phases 
can be examined with ease. 

By E. J. Garodszinsky* 



T HIS facility is provided by the split- 
beam cathode ray tube, but the use 
of these tubes has been limited some¬ 
what by misunderstandings about the 
tubes themselves and their use in oscillo¬ 
scopes. In fact, the split-beam CRT is 
simpler in structure than the only com¬ 
parable tube, the double-gun tube, and 
requires a less complicated circuit. 

In its early days, the ordinary single¬ 
gun CRT was large and cumbersome 
because the complicated electron gun 
could not be made smaller with sufficient 
precision. Double-gun tubes were there¬ 
fore a much later development. 

The original system of beam-splitting 
was asymmetrical: that is, the deflection 
was accomplished with one y-plate for 
each beam and a common screen-plate 
between the beams. These tubes required 
a single-ended amplifier and these were 
normally AC coupled. 

When, however, the trend toward DC 
amplifiers for the ordinary CRT affected 
dual-trace oscilloscopes, the problem of 
DC stability with a single-ended ampli¬ 
fier arose. 

More recently, small split-beam elec¬ 
tron guns with symmetrical deflection, 
that is, two y-plates for each beam, have 
permitted the use of push-pull DC ampli¬ 
fiers with split beam tubes. This sim¬ 
plified the problem of DC balance and 
also increased the bandwidth obtainable. 

The electron gun of the split-beam 
tube is the same from cathode to third 
anode as the normal single gun. Attached 
to A3, however, is a splitter-plate with 
two perforations in line with the electron 
stream. The beam thus emerges in two 
parts. Following the splitter plate is an 
assembly of five metal sheets, two being 
y-plates for one beam, two y-plates for 
the other beam and the fifth plate being 
a shield connected to the splitter-plate 
and A3, and separating the pairs of 
y-plates. 

The structure consisting of A3, splitter 
plate, shield and four y-plates is small 
and very precise in its measurements. 

The two beams then pass through a 
common x-plate deflector system which 
is shielded from the y-plates by a circular 
plate with a slot for the two beams. 
The conical part of the tube then has 
a normal post deflection acceleration 
(PDA) system which affects both beams 
similarly. 

*E.J. Grodszinsky A.M. Brit. I.R.E., A. 
Inst. P. is in charge of the industrial 
cathode-raye tube applications labora¬ 
tory of Mullard Ltd, England. The 
article was first published in "Elec¬ 
tronics Weekly," Oct. 9, 1963. 


Illustration of a split-beam gun. A 
complete splitter plate and Y -deflec¬ 
tion assembly is shown beside the 
assembly near its position in the gun. 

In the absence of AC or DC deflect¬ 
ing signals on the y-plates, both beams 
will converge and appear as one spot, 
since the two beams were, originally, 
one beam. 

Naturally, many adjustments made 



Schematic diagram of the splitter 
plate and Y-delfection plate assembly 
plate and Y-deflection plate as¬ 
sembly. Only the inter-plate shield 
is shown . 

during the operation of a split-beam tube 
must affect both beams. The adjustment, 
for example, of VA3 with respect to 
the mean voltage of the y-plates for 
astigmatism correction affects both 
beams. Raster correction also affects both 
beams. 

There is no possibility of using separ¬ 
ate x-signals with split-beam tubes since 
only one pair of x-plates exists. This, 
however, also means that x-alignments 
of the two traces is always perfect, 
within the limits of any raster distortion. 

The front panel controls of a split- 
beam oscilloscope are therefore compar¬ 
atively simple, and the extremely high 
accuracy of x-alignment lends itself to 
precise phase, or time-separation, meas¬ 
urements. 

Intermodulation between the deflection 
systems can occur in the split-beam tube, 
as well as in the double-gun tube, and 
the percentage intermodulation due to all 
causes is about the same in each type 
of tube. 

Modern tubes have an intermodulation 
figure of less than 0.1 per cent and this 


can usually be reduced to zero by appro¬ 
priate circuit arrangements. This maxi¬ 
mum intermodulation, as seen on the 
tube-screen, is about one-quarter of a 
line-width when full screen deflection 
voltages are applied to the other plates. 
Such a figure is normally quite accept¬ 
able. 

Post deflection acceleration is used in 
split-beam tubes. Because the beams of 
the split-beam tube are parts of one 
original beam centralised within the 
PDA system the separate beams suffer 
very little from distortion due to asym¬ 
metry in the PDA system. Any raster 
distortion which does occur is quite 
small. 

The pairs of y-deflection plates are 
separated by a shield attached to the 
splitter plate. The two y-plates near to 
this shield have a capacitance to earth 
greater than the output deflection plates. 
The y-plate capacitance is therefore not 
exactly balanced. The difference in cap¬ 
acitance amounts to only about JpF in 
an effective push-pull y-plate capacitance 
of 6pF, and this becomes even less sig¬ 
nificant when stray and valve output 
capacitances are added. The fact that the 
difference is so small is caused partly 
by the presence of further y-plate shield¬ 
ing surrounding the complete y-assembly. 

The electron beam which impinges on 
the third anode and splitter plate may 
not lie equally densely over the aper¬ 
tures. At low beam intensities a differ¬ 
ence in beam-brightness is possible. To 
correct this difference a small beam- 
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AUSTRALIAN DISTRIBUTORS 


THE CHAPMAN 
MULTITESTER 


MODEL 525 


SPECIFICATIONS 

DC Voltage: 0-3-l-2-3-12-30-l20-300-600-l,200 V at 30,000 
ohms per volt. AC Voltage: 3-12-30-120-300-600-1,200 V at 
13,000 ohms per volt. DC Current: 0-06-6-60-600 mA, 0-12 A. 
Resistance: 0-60K-6M-60M (350, 35K, 350K at mid-scale). 
Decibels: minus 20 to plus 57 db (0 db equals 1 mW, 600 
ohms). Audio Out: Capacitor in series with AC volt ranges. 
Short Test: Internal buzz. Accessory: 1 pair heavy test leads. 
Batteries: NEWMAX 1 (1.5V), 1 (15V). Size: 3A in. x 
6 ft in. x 2itin. 


Pigskin carrying case optional 
extra at £2.14.0 


price £ 15 . 9 . 6 . 


MODEL MS-64 


PRICE 


£40 


MAGNECORD 

PROFESSIONAL 

TURNTABLES 


MODEL P88 PRICE £68.15.0 


NEAT PICKUP ARM GA15U 

A precision balanced 
arm incorporating 
features 
usually 
^ only found 

£i4.i7.o ^ in s£; 

pounds 

also Models GA15P, GA18, GA17J more. 


MAGNECORD CERAMIC 
TURNOVER CARTRIDGES 


Impervious to moisture and heat—high 0.6 
V output. 

Response from 40 to 13,000 cps. 

Monaural Model MC102 with Std. & 
L/P sapphire .. £2 

Stereo Model SC 102 with L/P & stereo 
sapphires only . £2 e J 

also M1007 Magnetic Stereo Cartridge 
with 0.7 mil. diamond. Std. Mounting 

unsurpassed. 

value at only .. £ 12 . 10.0 


MDP-1 AUTOMATIC 
RECORD CLEANER 


fl/ 










































equalising magnet can be used, the poles 
of the magnet being placed near the 
control-grid region of the tube. By ad¬ 
justing the strength of this field, across 
the aperture, the beam currents can be 
equalised for low values of beam cur¬ 
rent. The equalising is then maintained 
at the higher values of current. 

When the spots of a split-beam tube 
are defocused they also move in the 
y-direction. This is a slight disadvantage 
in setting up an oscilloscope but when 
focus is established and while it is main¬ 
tained the positions of the two races 
are correct. 

EXPLANATION 

The reason for the shift on defocusing 
is as follows. As already explained, the 
two beams normally converge to form 
a single spot. If, therefore, the focusing 
point of the original beam is moved 
along the beam axis (that is the tube is 
defocused), then the two converging 
half-beams will strike the screen at 
slightly separated points, giving 
defocused and separate spots. 

When the split-beam tube is defocused 
in an oscilloscope the y-positions of the 
two traces therefore move. As long as 
correct focus is maintained then the 
accuracy of readings taken from the 
y-trace is also maintained. The problem 
becomes noticeable because focus may 
alter with beam intensity bait again 
refocusing should be carried out for the 
intensity being used, to obtain a clear 
and correct display. 

The scan areas of the two traces 
overlap. The x-scans overlap and coin¬ 
cide precisely: the y-scans overlap over 
about 85 per cent of the total scan. 
Thus there are two small areas of 
“window” into which only one beam can 
reach while most of the area is common 
to both beams. 

It can be seen from the above that 
the split-beam tube is a simpler though 
slightly less versatile tube than the 
double-gun tube. The only characteristic 
which would exclude its use in a number 
of oscilloscope designs is its inability 


to provide independent x-deflection. 

Fewer front panel controls are 
required and a simpler arrangement of 
the power supplies for the tube is also 
possible. If the bright-up pulse amplifier, 
which is the only dynamic part of the 
power supply, is used, then it is required 
to drive only the one grid in this type 
of tube. 

When the x-deflection of the final 
oscilloscope is considered the three main 
conditions which need to be satisfied 
are equal x-sensitivity, correct 
positioning of the two spots, and correct 
x-tracking. These requirements are all 
met in the split-beam tube with its 
common x-plates. In particular, the x- 
deflection circuit arrangements are 
simpler, and the resulting display is more 
accurate than in double-gun tubes. 

The y-sensitivity of a split-beam tube 
is about 30 per cent less than that of 

Classical Reviews 

Due to illness, Julian Russell was !| 
unable, this month, to contribute z 
his regular review of classical re- J> 
cordings. It is anticipated that j! 
the feature will appear, as usual, <! 
in the next issue. \\ 

a comparable double-gun tube. Since the 
capacitances are of the same order the 
maximum obtainable bandwidth with a 
particular valve line-up will be rather 
less in the case of the split-beam tube. 

Two recent examples of split-beam 
tubes are the Mullard E10-11GH and 
the E13-10GH in which the high-preci¬ 
sion assembly methods allow the centres 
of the two splitter-plate apertures to be 
only 2mm. apart. This proximity of the 
beams, and the symmetry of the deflec¬ 
tion system described, provide almost 
complete freedom from pattern distortion 
even though a fairly high PDA ratio 
is used. With such tubes economical but 
very satisfactory and versatile dual¬ 
trace oscilloscopes can be designed. 


3-inch Calibrated Oscilloscope 


Since publication of the articles on the 
“3-inch Calibrated Oscilloscope” of June- 
August, 1963, a number of errors and 
omissions have been noted by readers 
and staff members. For the benefit of 
those who may be constructing this in¬ 
strument and for those who are con¬ 
templating doing so, we present below 
the following corrections 

1. The fixed capacitor associated with the 
0.5V range on the Y input attenuator 
should be 39pF, not 30pF as shown 
in the circuit diagram of July. The 
August wiring diagram shows the cor¬ 
rect value. 

2. The Y amplifier wiring diagram of 
August (page 37), shows the 6BL8 
triode cathode resistors as 2700 ohms. 
They should in fact be 27K, as shown 
in the main circuit diagram. The parts 
list should include these resistors also, 
and they are of 1 watt rating. 

3. The circuit diagram of July should 
show a 0.1 uF 200V paper or plastic 
capacitor connected between the mov¬ 
ing arm of the X-shift potentiometer 
and earth. 


4. The X-circuit wiring diagram of Aug¬ 
ust (page 37), has two errors in it, 
both associated with the two upper¬ 
most tagstrips. The resistor shown in 
series with the diode connecting to the 
6BX6 screen grid should be 6800- 
ohms, not 4700 ohms as shown. The 
resistor shown connecting to the right- 
end lug of the tagstrip at the upper 
left should in fact connect to the next 
lug to the left, while there should be a 
small arrow pointing upward from the 
end lug to signify a connection to the 
moving arm of the X-shift pot. 

5. The parts list shows a 15pF plastic 
capacitor between the lOOpF and 
330pF values. This should in fact read 
“150pF,” as readers may have deduced 
from our practice of listing the units 
in increasing values. 

b. One of the 50K linear pots shown in 
the parts list must have an inner 
3/16in concentric shaft brought out at 
the rear for connection to the “1-2-5” 
speed multiplier switch. Potentiometers 
of this type may be ordered from 
Ducon Condenser Pty. Ltd., through 
trade houses and suppliers. 



TW30: Latest and world’s best Twin 12- 
watt all-transistor, 240V.A.C. and 12- 
18V-D.C. PRE-MAIN AMPLIFIER, 

£122 

W45A: Twin 18-watt pre-main stereo¬ 
mono deluxe amplifier with all tape and 

other attachments . £96/10/- 

W38: AM/AM/FM/SW Twin 14-watt 
pre-main amplifier-tuner with all attach¬ 
ments . £129 

W50: AM/AM/FM/SW Twin 24-watt 
pre-main amplifier-tuner with all attach¬ 
ments and refinements. £176 

W24: Twin 10-watt push-pull stereo- 

amplifier . £58 




KEF 


Bookshelf Speakers, 20” x 111” x 7” 
Response 40-16,000 with 25-watt R.M.S. 
power. Handling without break-up 16 

ohms.£75 

“Auditorium” floor type, 36” x 30“ x 8“ 
Response 30-16,000 with up to 60-watt 
R.M.S. power handling without break-up 

4, 8, 16 ohms.£230 

STA 15 Amplifier.£116 

Control unit . . £78 


Speakers: 
“Celeste” 
model, 
Compact, 
18” x ior 
x 6i , 241b, 15 ohms, 15 watts and 30 
watts peak, Bass Unit. Flux 10,500 with 
total flux 137,000, Maxwells H.F. unit 
15,000 and 53,500 Maxwells. Capable 
of extremely High Frequencies. Bass 
Driver in this small enclosure is very 
smooth from 600 down to 40 eyes. 62gn. 

SPECIAL 

Local enclosure for Floor or Book¬ 
shelf 24in x 15in x lOin with Celeste 
Tweeter and Bass Driver Response 
smooth down to 30 eyes. Tweeter 
above 16,000, complete .. £80/5/ 

Celeste Tweeters.£16/18/6 

Celeste Drivers.£29/13/4 

K1 Baffles, complete.£75 

Dual 1009 Turntables, 
from.£37/15/0 

All brands speakers , pickups, 
turntables, cabinets available. 

Write, phone or call for 
quotation or demonstration. 

6RAMDECK TAPERECORDERS £24/10/- 


ASDIC STEREO SPECIALTY 

166 GLEBE ROAD, GLEBE, N.S.W. 

TEL MW 1014 

BRISBANE AGENCIES 

16 STAKLEY STREET, SOUTH BRISBANE, 
QUEENSLAND, TEL 4-5466 

Open Saturday Mornings 


































NEW QUALITY LINE, backed by 40 years' 
experience in acoustics, coating processes 
and solid state physics and the 
control of crystal structures. 


DESIGNED PRIMARILY for audio 
applications to bring to the world of 
recorded sound clear, mirror-like reproduction 
of the entire tonal range. 


SUPERLATIVE ADVANTAGES to all users: 
• Accurate frequency responses • Low noise level 
• Uniform, trouble-free performance. 
• Extreme sensitivity • Continuous, rigid quality control. 


NO OTHER TAPE 
OFFERS YOU 
QUALITY, VERSATILITY, ADAPTABLITY 




Less expensive than other quality lines BUT superior in quality 
to any tape on the Australian market 


Sole Australian Agents: Leo Rogaly and Lewis Pty. 

Limited, 35 Bathurst Street, Sydney. Telephone 61-6607 

Supplies available from SYDNEY: Radio Despatch Service. Nicholson s. John Border. Marcus Clark. Stanley Johnston. Magnetic Sound. 

PERTH: Boans Ltd.. Bairds Ltd. 













MODEL BUILDINGS, MODEL SOUND 


acoustic corrections to any existing room 
is expensive and time-consuming. This 
happened in the case of the London 
Festival Hall in 1952, which needed 
several modifications until its present 
excellent musical quality was achieved. 
If there is no acoustic planning at an 
early stage, there is always the danger 
that mediocre sound quality will be the 
result. 

As long ago as 1902, the American 
scientist W. C. Sabine proposed a for¬ 
mula relating reverberation to size of 
room and wall absorption. However, his 
formula was only applicable when there 
was perfectly even sound distribution in 
the proposed room, a condition that 
hardly ever exists in practice. The plot¬ 
ting of sound rays is another technique, 
but this leads only to the roughest of 
approximations. 

Although it is known from theory 
that the most. favourable reverberation 
time lies between one and two seconds, 
and that it should bd smaller for speech 
than for music, different lengths of 
reverberation time are desirable for dif¬ 
ferent kinds of music. Furthermore, the 
sound quality of the room depends on 
clarity, definition and controlled diffu¬ 
sion. All these factors cause so much 
complexity and so many variables, that 
even an acoustical consultant of great 
experience may give wrong advice. 
Unfortunately, this has happened all too 
often. 

A recently perfected model technique 
developed by Professor Friedrich Span- 
dock, of the Technical High School of 
Munich, promises good acoustical plan¬ 
ning at the early design stages. By its 
use, music can be reproduced in a model 
so that it behaves acoustically in the 


Predicting the acoustic performance of concert halls 
is a difficult problem. A technique developed by 
a German experimenter, using models in which 
sound is also scaled down, provides accurate 
information and shows the effects of structural 
alterations on sound quality in the actual buildings. 

by Dr Gottfried Sommer 


A COUSTICAL advisers to the architectural profession have only become a 
necessity during the past 40 years. In previous centuries, architects relied 
entirely on their experience, and often they succeeded in designing buildings of 
quite outstanding acoustic merits. One reason for this was their buidmg material— 
stones of considerable thickness that, of course, were rigid and practically 
impermeable to any sound. A modern building, on the other hand, uses thin walls 
which give little sound insulation, and its reinforced concrete framework is itself a 
sound conducting structure. Furthermore, modern walls reflect airborne sounds 
extremely well. 

These facts give rise to entirely new problems in architectural acoustics, and 
their solution demands research on sound insulation and methods of evaluating 
the acoustics of a finished room. I am onlv concerned here with those steps 
that lead to optimum sound quality in any given room. 


On the left is the completed hall of the Students' 
Union at the Technological University of Karlsruhe 
and , below, the tenth-scale model by which its 
acoustic characteristics were investigated and pre¬ 
dicted. The graph accompanying shows the 
correspondence between predicted, calculated and 
ultimately measured characteristics . 


To achieve this, it is important to consider the style 
of building as well as the materials. For example, 
during the baroque period, when chamber music was 
most popular, small concert rooms were richly decor¬ 
ated with friezes and copiously ornamented ceilings. 
The sound from the instruments was broken up and 
much diffused by these features, and this in turn led 
to musical acoustics of high quality.. There was an 
additional factor which produced good sound, namely 
the crinolines of the ladies: made from many yards 
of material, they were responsible for very short rever¬ 
beration times. 

Modern buildings, on the contrary, with their smooth 
flat walls, cause pronounced reverberations, and it is 
therefore necessary to take appropriate counter-measures 
at the earliest planning stages. Otherwise concert halls, 
for example, may show troublesome echoes and even 
have dead spaces where speech is not intelligible, or 
where music and speech become indistinct. To carry out 
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The sound from this new Shure cartridge 
is awesome in its vitality & clarity 


A NIGHT-AN D-DAY DIFFERENCE 

From the very first prototype, the sound from the new 
Shure Series M44 Stereo 15 deg. Dynetic Cartridge was 
incredible. Even sceptical high fidelity critics have 
expressed unconcealed surprise at the audible increase 
in brilliance, clarity, transparency, presence, fullness and 
smoothness of this amazing new Shure development. A 
close analysis of its performance reveals startling differ¬ 
ence in this cartridge—although not extraordinarily 
improved in the “usual” areas of frequency response 
(still a virtually flat 20-20,000 cps) or in compliance 
(25 x 10-6 cm/dyne)—rather it is in the distortion 
measurements where Shure engineers have achieved a 
highly significant and dramatic reduction of 75% to 
90% in IM and harmonic distortion from even such 
admirably distortion-free cartridges as earlier versions 
of the Shure Stereo Dynetic. Further, cross-talk between 
channels has been effectively negated in the critical low 
frequency and mid ranges . . . providing superior channel 
separation throughout the audible spectrum. 

SCRATCH-PROOF RETRACTILE STYLUS 

And, as if that were not enough, the new 15 deg. cartridge 
incorporates a totally efficient retractile stylus that 
momentarily retracts whenever excessive forces are applied 
to the tone arm. This feature protects your records and 
prevents annoying “clicks.” 


With the emergence of the single standard effective 
vertical tracking angle for cutting records, Shure engi¬ 
neers immediately began what seemed on the surface 
the seemingly simple but in actuality the arduous and 
exacting task of converting their formidable Stereo 
Dynetic cartridge to the 15 deg. effective tracking angle. It 
couldn’t be done. So Shure designed this radically new 
moving magnet cartridge that will track at an effective 
angle of 15 deg. Graphically, this is the kind of cartridge 
geometry involved in the new Shure Series M44 15 deg. 
Stereo Dynetic Cartridge; 


\ TRUE VERTICAL 



THE ULTIMATE TEST 

You must hear this cartridge to appreciate the totality 
of the sound improvement. It will be instantly recog¬ 
nisable to the ear without the necessity for elaborate 
test instruments or A-B listening tests — although we 
assure you, instruments and A-B tests will more than 
substantiate our claims. 


PERFECTION IS A MATTER OF DEGREE 

It has been known for some years that a difference 
between the angle used to cut stereo records and the 
angle of the stylus of the cartridge used to play them 
would result in an increase in IM and harmonic distortion 
audible on certain records. With widely different cutting 
angles employed by the record companies, the effective 
angle of the playback cartridge stylus had of necessity to 
be a compromise so as to provide the best possible 
results from records of all makes. 

Recently, industry attention was focused on this problem 
by a series of technical articles ascribing the difference 
in effective vertical angles between the cutter stylus and 
the playback cartridge stylus as a cause of distortion and 
urging the adoption of a standard effective angle to 
which records would be cut. 

Major record companies have now begun to use an 
effective cutting ang.e of 15 deg., which is the proposed 
standard of the R.I.A.A. (Record Industry Association of 
America) and E.I.A. (Electronic Industries Association). 


M44 SERIES SPECIFICATIONS 


Frequency Response: 

M44-5 

M44-7 

20-20.000 cps 

20-20.000 cps 

Output Voltage at 1000 cds 
(Per Channel, at 5 cm/sec 
peak velocity): 

6 millivolts 

9 millivolts 

Channel Separation (at 1000 
cps): 

Greater than 25 dt 

Greater than 25 db 

Recommended Load Impedance 

47.000 Ohms 

47.000 Ohms 

Compliance: 

25 x 10'- cm dyne 

20 x 10" cm/dvne 

Tracking Range: 

3 4 to 1*2 Grams 

1 1 - to 3 Grams 

Inductance (Per Channel): 

680 millihenries 

680 millihenries 

D.C. Resistance (Per Channel): 

650 Ohms 

650 Ohms 

Stylus: 

.0005 diamond 

.0007 diamond 

Stylus Replacement: 

N44T5 

N44-7 

Cartridge Price. Net 
(Including stylus): 

£25 

£22 /1,0 0 

Replacement Stylus Price. Net: , £8 15 0 

£7.10,0 


Monophonic Styli: 

Model N44-1 —For monophonic LP rezords with 001 diamond 
Model N44-3—For 78 r.o.m. records, with 0225 diamond. 



SHURE 


SERIES M44 SCRATCH-PROOF 
CARTRIDGE WITH RETRACTILE STYLUS 


422 KENT ST., SYDNEY. PHUNt iv-bli \ 

44 WARREN ST., THE VALLEY, BRIS. PHONE 26754 














































same way as it would in the full-scale The music inside the model! is then 
room; experiments on the effect of dif- recorded, by means of an ultrasonic 
ferent absorption and reflection mate- microphone, on to another magnetic tape 
rials can be carried out quickly and which is running at ten times the usual 
cheaply in the model until the “music” speed for recording. This second mag- 
satisfies the expert. The basic physics netic tape can then he played back at 
underlying this technique was worked normal speed. Hearing it either through 
out by Professor Spandock over 30 years a stereophonic loudspeaker system or 
ago, but he was then unable to find through stereophonic earphones enables 
the necessary equipment to carry it the listener to get an accurate idea of 
through. how music in the full-scale concert hall 

Only in the past 10 years has it will sound, 

become possible to improve his model Two further conditions must be ful- 
technique to such an extent that it can filled. The sound absorption coefficients 
now be used for practical evaluation 0 f a number of materials used in 
work. During development, much help models must be determined, as they are 
was derived from the experience of other not t he same as those that are used in 
sound engineers and from the German t he full scale room. This arises from the 
Research Association and the Fraun- following fact: a sound of, say, 1000 

hofer Society. cycles per second may be reduced in 

Just as a model has a certain relation- intensity by a factor of 4 in the full 
ship in scale to the full-size building, scale room. Now in the model, the wall 
so similar scale considerations must material must be so chosen that a sound 
be applied to music if it is to be reduced of 10,000 cycles per second will also be 

to or enlarged from a model. If in a reduced by a factor of 4. In fact, the 



Reverberation times of the model and of the full-scale hall of the Students' 
Union at Karlsruhe Technological University. In the model are inverted egg 
cartons which turned out to be suitable substitutes for tenth-scale people! 


given example the scale of the model 
is one-tenth of that of the concert hall, 
then the wave length of the sound 
used in the model must be reduced in 
the ratio of 1 to 10; that is to say, 
the sound frequencies must be 10 times 
as great in the model as they are in 
the full-scale hall. Only in this way 
will the same diffraction effects be pro¬ 
duced, as the relationship between wave 
length and room dimensions remains 
unaltered. This has the incidental result 
that much of the “music,” transposed 
by 31 octaves, will lie outside the audible 
range, i.e., it will become ultrasonic 
sound and it will also be compressed 
on a time scale. 

In detail, the individual steps worked 
out for model work by Professor Span- 
dock are these. First, a given piece of 
music — for example a short sequence 
of chamber music — is recorded on tape 
at normal speed in a studio with com¬ 
plete echo absorption (“a dead room”). 
Assuming the model scale is 1 to 10, 
this tape is now played back inside the 
model at 10 times its normal speed. 
To do this requires an ultrasonic pick-up 
head on the tape recorder and an ultra¬ 
sonic loud-speaker. Inside the model, 
this “compressed” ultrasonic music is 
subjected to such alterations as are 
determined by the shape of the model 
and the absorption and reflection effects 
of its walls. 


original sound and the sound in the 
model must both be reduced in the 
same amount. This is why different 
materials must be used and an essential 
preliminary is the compilation of a table 
of sound absorption coefficients for dif¬ 
ferent model-materials. 

The second essential condition is con¬ 
cerned with the humidity of the air 
which has little effect on ordinary music 
in a concert hall, but is, of course, a 
great absorber of ultrasonic sound. The 
air in the model must therefore be 
rigorously dried. Only by fulfilling these 
two requirements can the Spandock 
method produce true acoustic similarity 
to the full-scale conditions, but this 
facility, with the additional ability to 
evaluate the acoustic quality of the room 
by human ear, is not available with 
any other model technique. 

An amusing experimental detail might 
well be mentioned^ In order to imitate 
the sound absorption coefficient of the 
public in a concert hall, the best 
material for the model was found to be 
corrugated egg packing cases. Its co¬ 
efficient for ultrasonic sound was check¬ 
ed in a model against an equivalent 
full-scale room in the Technical High 
School of Munich. In these particular 
experiments blind people were asked to 
evaluate the test sounds, as they are 
well known to have a highly developed 
three-dimensional sense of hearing. 
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SPEAKER 

SYSTEMS 


8 SYSTEMS 


Your choice of Column, Rectangu¬ 
lar or Slim-line Cabinets fitted 
with:— 

Goodmans Axiette 8” Speaker. 

£27.9.6 

Goodmans Twin Axiette 8" 

Speaker . £29.6.6 

Goodmans Tri Axiette 8" Speaker. 

£35.9.0 


10" SYSTEMS 


Your choice of Rectangular or 
Slim-line Cabinet fitted with:— 

Goodmans Axiom 10" Speaker. 

£33.5.0 

Goodmans Twin Axiom 10" 

Speaker . £35.6.0 

Goodmans Tri Axiom 10" Speaker. 

£42.2.6 


12" SYSTEMS 


Your choice of Rectangular or 
Slim-line Cabinet fitted with Good- 
mans ARU 172 with:— 

Goodmans Axiom 201 Speaker. 

£56.6.9 

Goodmans Axiom 301 Speaker. 

£67.17.0 

Goodmans Tri Axiom 212C 

Speaker . £67.13.3 

Goodmans Tri Axiom 612C 
Speaker . £78.2.3 


12" Multi-Speaker Systems 


Your choice of Rectangular or 
Semi-Corner Cabinet fitted with 
Goodmans ARU 172 with:— 

1 Goodmans Audiom 51 Bass 
Speaker. 

1 Goodmans Midax 650 Mid 
Range Speaker. 

1 Goodmans Trebax 100 Tweeter. 

1 Goodmans X0950/5000 Cross¬ 
over. 

2 Goodmans Attenuators. 

£117.17.9 

As above, but with Goodmans 
Audiom 61 Bass Speaker. 

£131.4.0 


i 


Goodmans Eleganzia System 


Containing specially designed 12" 

and 6" Speakers . £62.6.0 

(Cabinet Size: 27" High, 20" Wide, 
61" Deep.) 


Full technical information & illustrations on request. 

UNITED RADIO 
DISTRIBUTORS PTY. LTD. 

175 Phillip Sfreei, Sydney 
Telephones: 28.3718, 28.3926 

OPEN SATURDAY MORNINGS 
Sydney's leading High-Fidelity Specialists 
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What price perfection? 

Many art lovers believe the “Venus de Milo” in the 
Louvre represents perfection in womanhood; this priceless 
piece embodies perfect dimension and form. Supreme 
excellence in audio equipment—perfection—can be yours 
with these internationally acknowledged components! 


CPrfcf o-tL 

Pickups 


IL IE A IK 


Amplifiers 


Famous for frequency re¬ 
sponse and complete relia¬ 
bility, ORTOFON arms and 
pick-up heads find ready 
acceptance with professional 
engineers and audio enthusi¬ 
asts. Concerning the most 
recent release, the SPU G/T 
E cartridge, read the com¬ 
ments of a leading overseas 
journal: “Without equivo¬ 
cation, this Ortofon SPU 
G/T E cartridge merits 
every cachet technical re¬ 
viewers can bestow on it.” 


Proven by performance, 
LEAK amplifiers justify 
the faith placed in them 
by the music lover; so 
much so that other ampli¬ 
fiers are often compared 
with LEAK equipment— 
LEAK sets the standard! 
In design, too, LEAK 
leads the field. The newly 
styled LEAK pre-amplifi¬ 
er front panels already en¬ 
joy wide approval in Aus¬ 
tralia. 


AVharfedale 

Loudspeakers 


Okpfieus 


Turntables 


You’ll find a Wharfedale 
speaker to suit every pos¬ 
sible requirement — from 
the “Super 3” to the 
“Slimlines” — completely 
satisfying the demands of 
those who specify clarity 
and incomparable perfor¬ 
mance. When you invest 
in Wharfedale speakers, 
you purchase a product 
which is advanced in de¬ 
sign and backed by more 
than 30 years’ manufac¬ 
turing experience. 


These well known tran¬ 
scription turntables of¬ 
fer unique design 
which provides wow 
and flutter of less than 
0.09 per cent—and no 
detectable rumble or 
noise. Guaranteed for 
five years, ORPHEUS 
turntables will give you 
long and completely 
reliable service. 


INTERSTATE REPRESENTATIVES: 


N.S.W.: Audio Engineers Pty. Ltd., 422 Kent 
Street. Sydney . . . . Tele.: 29-6731 

SOUTH AUSTRALIA: EilCO Sales. 233 

Rundle Street, Adelaide Tel.: 8-1259 

QUEENSLAND: Sydney G. Hughes, 154- 

158 Arthur St.. New Farm, Brisbane 
Tele.: 58-1014 

WESTERN AUSTRALIA: Athol M. Hill. 842 
Hay Street, Perth . . . . Tel.: 21-7861 

TASMANIA: K. W. McCulloch Pty. Ltd.. 

109 York St. Launceston Tel.: 2-5322 
A.C.T.: Australian Physical Laboratories, 

P.O., Box 225, Canberra City. 

Tel.: 4-3010 (Mr J. E. Howe) 
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BLACK NATIVITY — an origi¬ 
nal Broadway cast album starring 
Marion Williams and featuring The 
Stars of Faith Chorus. Festival, 
Mono. FL31,195. 

Interest: Negro Gospel. 

Performance: Sincere. 

Quality: Excellent. 

Black Nativity is a classic example of 
American Negro Gospel singing. In this 
beautiful story they have found inspira¬ 
tion to pour out spiritual and creative 
drives in abundant measures. In the words 
of Gary Kramer it is “a moving, reverent 
work, simple and yet poetic, which will 
long live as an American folk classic.” 

In addition to those already mentioned 
the disc features Princess Stewart, a pro¬ 
tege of Mahalia Jackson, and Prof. Alex 
Bradford, who is widely regarded as 
America’s leading male gospel soloist. 
The numbers are: “Mv Wav’s Cloudy,” 
“Most Done Travelling,” “Baby Born To¬ 
day,” “Poor Little Jesus Bov,” “Mary 
What You Gonna Name That Pretty 
Little Baby?”, “Wasn’t That A Mighty 
Day?” “Joy To The World,” “Christ Is 
Bom,” “Rise Up Shepherd And Follow,” 
“Sweet Little Jesus Boy,” “Oh Come All 
Ye Faithful,” “If Anybody Ask You 
Who,” “Go Where I Send Thee.” 

The naked emotion which is character¬ 
istic of the indigenous musical language 
of the Negro Spiritual may not prove 
palatable to all tastes but it does, none 
the less, provide a fresh and new 
approach to the Bible’s best-loved story. 
(K.W.J.) 

★ ★ ★ 

CHRISTMAS CAROLS. Side 1, West¬ 
minster Abbey Choir, Conducted by 
Dr. William McKie, with Organist 
Dr. Osborne Peasgood. Side 2, Bach 
Choir, Conducted by Dr. Reginald 
Jacques with Organist Dr. Osborne 
Peasgood. Mono, Decca, Ace of 
Clubs, ACLA 175. 

Interest: Choral Carols. 

Performance: Good. 

Quality: Good. 

This record came to hand too late for 
inclusion in our Christmas reviews but, 
rather than ignore it I have included it 
among the devotional discs — a classi¬ 
fication which is not at all inappropriate. 

The Westminster Abbev Choir on 
side 1, featuring boys’ choir, backed by 
mature male voices, presents mainly 

lesser known carols, having their roots 
deep in middle-age tradition: “O, Come 
All Ye Faithful,” “Whence is That 
Goodly Fragrance,” “Come, Rock The 
Cradle For Him,” “The Holly And The 
Ivy,” “Lullay My Liking,” “See Amid 
The Winter’s Snow” and “In Dulci 

Jubilo.” 

The Bach Choir, of mixed voices, 

selects more popular carols: “While 

Shepherds Watched.” “Good King 


Wenceslas,” “Silent Night, Holy Night,” 
“Hark The Herald Angels Sing,” “Ding, 
Dong, Merrily On High,” “The First 
Nowell,” and “God Rest Ye Merry, 
Gentlemen.” 

The performance, in each case, is 
straightforward but excellent, making the 
record good value for anyone with an 
interest in choral music and a place in 
their collection for an album of carols. 

The quality is well up to standard. 
(W.N.W.) 

★ ★ ★ 

THE CHRIST CHURCH CATHE¬ 
DRAL CHOIR, OXFORD. Con- 
ducted by Dr Sydney Watson, M.A., 
Mus. Doc. Mono, World Record 
Club, LP-ME-2113. 

Interest: Sixteenth Century choral. 
Performance: Restrained, but com¬ 
petent. 

Quality: Good. 

The notes point out that, distinct from 
the broad trends which have been evi¬ 
dent in religious music, there are small 
groups which seek to perpetuate the 
“difficult but rewarding” polyphonic 
choral music of another age. 

Such a group is the Cathedral Choir 
of Christ Church, Oxford, pursuing their 
interest amid buildings and traditions 
that date back to the era of Henry VIII. 

Here they present music from the pen 
of Tomas Luis De Vittoria, William 
Byrd and Adrian Batten, sixteenth cen¬ 
tury composers, about whom not very 
much is known. For those who are 
interested, however, the jacket notes by 
W. A. Chislett should be quite helpful. 

With music like this, the appeal is 
not on the surface; it is bound up in 
the traditions, the atmosphere and the 
technical problems of polyphonic sing¬ 
ing. If you are one of the necessarily 
limited audience to which this record 
is likely to appeal, it should be well 
worth a hearing, coming as it does from 
a seat of tradition rather than a modern, 
plushy recording studio. 

In purely technical terms, the quality 
is to normal standards. (W.M.W.) 


r 


Stage and 


Screen 


In his score for the film “Charade,” 
Henry Mancini has the opportunity to 
capture the sounds of what is considered 
by many to be the most romantic city 
in the world—Paris; and what a magni¬ 
ficent job he makes of it. 

This latest disc is an amusing, vastly 
entertaining and stylistic sampling of the 
apparently limitless Mancini talent, and 
is well worth listening to. 

Technically, it’s a good disc, recorded 
by RCA’s new “Dynagroove” process. 
A minor touch of distortion on 
“Charade” carousel (the inner track on 
side 2) may be forgiven due to the 
heavy bass used in this particular 
number. The stereo spreads well with 
just an occasional emphasised separa¬ 
tion. (K.W.J.) 

★ ★ ★ 

CAN CAN, PAINT YOUR WAGGON. 
With Orchestra And The Peter 
Knight Singers; Conducted and 
Arranged by Michael Adams. Pro¬ 
duced by Cyril Ornadel. Stereo, 
World Record Club, S-7005. 
Interest: Show music. 

Performance: Excellent. 

Quality: Excellent. 

Stereo: Good spread. 

You don’t need to be familiar with 
either of these shows to enjoy the music 
on this Club disc. The jacket notes give 
a precis of the stories but the music 
speaks pretty well for itself. 

“Can Can,” from a book by Abe 
Burrows, and with music and lyrics by 
Cole Porter, has a Parisian setting and 
has been very successful since its debut 
on Broadway in 1953. 

“Paint Your Wagon” by the team of 
Loewe and Lerner, and pre-dating “Can 


“CHARADE,” music from the motion 
picture score composed and con¬ 
ducted by Henry Mancini. 
“Charade” (main title), “Bistro,” 
“Bateau Mouche,” “Megeve,” “Bye 
Bye Charlie,” “The Happy 
Carousel,” “Charade” (vocal), 
“Orange Tamoure,” “Latin Snow¬ 
fall,” “The Drip-Dry Waltz,” 
“Mambo Parisienne,” “Punch and 
Judy” and “Charade” (carousel). 
RCA, Stereo. LSP-2755. 

Interest: Popular. 

Performance: Excellent. 

Quality: Excellent. 

Stero: Good spread. 
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AN 

"EKCO-STYLUS" 
BRAIN TEASER 


1. EKCO-STYLUS is a ... . 

product. 

2. EKCO-STYLUS needles and 

fine.are closely 

related. 

3. EKCO-STYLUS is. 

made, not mass-produced. 

4. EKCO-STYLUS pays musical 
.—truly a "sound" in¬ 
vestment. 

Ask your favourite Music House for 
EKCO-STYLUS Radiogram Needles. 

Answers: 


spud pi AtQ > 
spjoDsy *2 

a ^!+ S8J d 'I 
Manufactured 


You have 
these answers 
if you have 
been doing your 
"homeworkr’ 


by: 


ERNEST KUENZLI 

PTY. LIMITED 

60 HUNTER ST.. SYDNEY 
N.S.W. Phone 28-6991 
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Play 

through 

ETTE 
and listen 

V ^ TO THE DIFFERENCE! 

The difference is true High Fidelity. For, the 8" Axiette 
8 is the smallest true High Fidelity loudspeaker made. 
Its unique design features: plastic terminated hyper¬ 
bolic diaphragm, aluminium drive coil, Feroba II 
magnet, slender die-cast chassis, give the Axiette 8 
its wide frequency response. Its power handling 
capacity is more than sufficient for most domestic 
installations and its modest enclosure size require¬ 
ments offer a really compact loudspeaker system, 
monophonic or stereophonic—with true High Fidelity. 
That's the difference. Listen to the Axiette soon and 
judge for yourself. 

AXIETTE 8 (8 inch-6 watt-15 ohm) SPECIFICATION 

Frequency range: 40-15,000 c/s. For amplifiers up to 
6 watts (12 watts U.S.A.) Fundamental Resonance: 
65 c/s. Flux Density: 13,500 gauss. Overall Depth: 3f". 
Enclosure volume (Internal) 3,000 cu. ins. 






Please send me, free and post free, full 
particulars of Goodmans loudspeakers, 
including the Axiette 8. 


m Name 


Sole Australian Agent: 


m 

M Address 


BRITISH MERCHANDISING PTY. LTD. 


State 


60 Clarence St., Sydney, N.S.W. Telephone 29 1571 
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Can’ by two years, is about as far And, as sound, it is very good, both 
removed as it could be socially and musically and technically, 
geographically from Paris, being set in The track titles: “Antony and Cleo- 
a mining town in the U.S. midwest. patra Theme,” “Cat On a Hot Tin 
Still, either place, everyone seems to Roof, Love Theme,” “Reception” (Father 
have a lot of fun, from the original Of The Bride), “None But The Lonely 
characters to the members of the pre- Heart” (Little Women), “Gloria” (But- 
sent cast who bring them life for your terfield 8), “The V.I.P.’s Love Theme,” 
present entertainment. “Never Anyone Else But You” (Giant), 

Right through, the performances are “Wonderful One” (Julia Misbehaves), 
uniformly good, although, in the very “Reminiscing” (The Girl Who Had 
last track, “Wanderin’ Star,” Jerry Everything), ‘The Song Of Raintree 
Verno's pitch is so atrociously vague that County.” 

he’ll have you speculating as to how In short, good popular orchestral lis- 
much of the effect is accidental and how tening. (W.N.W.) 
much intentional. 


The quality, too, is good, apart from 
a vague trace of fuzz in the loud pass¬ 
ages on the last groove, side 1. 

In short, well up to the W.R.C.’s usual 
show-disc standards. (W.N.W.) 

★ ★ ★ 

CLEOPATRA. Love Theme And Music 
From Other Great Motion Pictures 


MARILYN. From The Original Sound 
Tracks. Mono, 20th Century-Fox. 
TL-31124. 

Interest: Fans, film history. 
Performance: Adequate. 

Quality: Normal mono. 

The late Marilyn Monroe seems to be 


Starring Elizabeth Taylor. David remembered firstly for her photogenic 
Rose and His Orchestra. Stereo, qualities, secondly as an actress and 
MGM SE-4144. (Also Available In scarcely at all as a singer. Yet it is 
Mono). only as a singer that she can be present- 

interest: Popular Orchestral. ed on an LP album. 

Performance: Excellent. This is by no means a history of 

Quality: Excellent. Marilyn’s film career, since the excerpts 

Stereo: Effective spread. are limited to the three films which she 

The title and the picture on the face made for 20th Century-Fox: “There’s 
of this jacket might lead one to believe No Business Like Show Business” (1955), 
that it is yet another Company’s presen- “River Of No Return” (1954) and 
tation of the Cleopatra music. “Gentlemen Prefer Blondes” (1953). 

In fact, it isn’t. The picture and title The excerpts are presented in that 
are topical and eye-catching but Cleo- order and there is so much orchestra 
patra features only in one track. The and so little Marilyn on the first track 
remaining tracks, as the title goes on that one might be excused for jumping 
truthfully to explain, are from other Liz to the conclusion that the disc is to be an 
Taylor pictures. elaborate apology for a glamorous star, 

The second important difference is who had no special pretensions as a 
that David Rose is not primarily inter- singer. 

ested in recreating the dramatic kind of However, the “River Of No Return” 
visual support music that is presented on selections and those which follow pro- 
the sound-track release, nor does he vide much less orchestral cover-up and 
attempt any kind of story continuity. He Marilyn sings quite competently enough 
uses the themes only as a basis for rich to provide an adequate sound image of 
sound in its own right, with a basic her screen personality, 
string texture. Okay for fans. (W.N.W.) 


Instrumental, Vocal and Humour 


RODRIGO: FANTASIE FOR A stridently modern. It is less subtle in its 

COURTIER. OHANA: CON- impact, and could hardly be further 

CERTO FOR GUITAR AND OR- from lyricism if it tried. Jarring per- 
CHESTRA. Narciso Yepes, guitar, cussion effects are used in a modern 
with the National Orchestra of interpretation of the sad “Cante Hondo” 


Spain conducted by Rafael Fruh 
beck. Decca FFRR 12-inch stereo, 
SXLA 7510. Also on mono, LXTA 
7510. 

Interest: Contemporary guitar. 
Performance: Spirited. 

Recording: Good. 

Stereo Quality: Fine. 

Both the works presented on this disc 
are contemporary; Joachim Rodrigo 
wrote the Fantasia in 1954, for Andres 
Govia, while Mauricio Ohana’s Concerto 
was finished in 1958 and dedicated to 
Senor Yepes himself. Yet only one, the 
Ohana, actually SOUNDS “modern.” 

The Rodrigo work is a delightful ad¬ 
mixture of dance tunes and rhythmic 
threads drawn from early 17th-century 
Spain, and in view of this it is perhaps 
not surprising that it doesn’t sound ob- 
vously modern. Yet in the combination 
and weaving-together of the simple old 
melodies, there is a lyricism and faint 
sadness which almost, if not quite, re¬ 
vealed its modern composition. 

The Ohana guitar concerto is more 


themes (the “prison songs” of the late 
18th century, which later formed the 
basis of Flamenco tunes). 

On this disc these works are played 
with both spirit and understanding by 
Narciso Yepes and the National Or- 

(Continued on page 98.) 


AEGIS 


If you wont 

STEREO 


EQUIPMENT 


You'll deal better with 

H.B. RADIO PRODUCTS 


Cabinets for equipment and speak- 
ers AT FACTORY PRICES are avail¬ 
able from stock or we'll make to 
your order. 

You will find our value terrific en 
Amplifiers—Stereo, radio chassis— 
players—speakers—tape decks. 


APRIL SPECIALS 


MAGNAVOX 8WR speaker | 
(f.c. 30-15,000 c.p.s, voice coil 2.7 = 
or 15 ohms) and 1.9 cubic feet re- 1 
flex cabinet. £14/10/-. 

WHARFEDALE GOLDEN 10 1 

or Goodmans Twinaxiom 10 | 
speaker and 3 cubic feet reflex f 
cabinet. £28/10/-, including | 
packing. | 

Cabinets are made of 5in ply to | 
speaker mfrs. design. All colours. | 
First-class lacquer finish. 

“Make-It-Yourself” cabinet kits | 
to suit all speakers, from £5 for I 
8in. 1 


Stereo Amplifier, 8 watts, with 
two 8WR speakers and Monarch or 
Garrard stereo-monaural changer- 
player, £34. 

Stereo Amplifier. 10 watts, separ¬ 
ate treble and bass, two 8WR 
speakers and Dual 1007A Stereo- 
monaural player. £49/16/-. 

8 Element TV Aerials. Highly 
efficient and designed for weak sig¬ 
nal areas, for receiving stations as 
follows. All capital cities, £5/5/-; 
Ballarat, Goulburn, Valley, Can¬ 
berra, Rockhampton, Townsville, 
£5/15/; Darling Downs and N.E. 
Tasmania, £5; Central Tablelands 
(N.S.W.) and Bendigo, £6/15/-; 
Latrobe Valley, £4/10/-. 


Write tor Stereo Catalogue 

H.B. RADIO PRODUCTS 


Manufacturers of Qualify Radio 
and Radio Furniture for 33 years, 

103-105 Catherine Street, 
LEICHHARDT, SYDNEY. 
Telephone: LM5580. 


CERAMIC 



We’ve* a wide range of small ceramic 
insulators for the equipment construc¬ 
tor! These are manufactured for lasting 
quality . . . send now for your copy 
of our* illustrated leaflet. 


COMMUNICATIONS 


Aegis Manufacturing Co. P./L. 

347 Darebin Rd., Thornbury, 
Victoria. ’Phone 49-1017. *23. 
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IN HI-FI TAPE RECORDERS 

MODEL TR7.—New style! Advanced design! More features! 
Made by us and sold to you at Manufacturer’s Prices. 

STEREO OUTPUT (Low level) 

2, 6 x 4 speakers. 
PARALLEL SWITCHING. 
4w. OUTPUT. 

IMPROVED VENTILATION. 
UP TO 16 HOURS 
PLAYING. 


PRICE: 4-TRACK £83/15/-; 2-TRACK £74/10/-. 

Price includes: Tape, empty spool, dynamic microphone, handbook. 



LOOK AT THESE FEATURES! 


• Piano key controls. 

® Pause button. 

(Foot control optional extra). 

• Digital counter. 

• Wow and flutter .15% at 7 l /2 i-P-s. 


• 3 motors (beltless system). 

• Weight: 30lb. 

• P.A. facilities. 

• Magic eye level indicator. 

• Signal/noise better than 43DB. 


• Superimposing switch. 

• 7in. ' spools with lid on. 

• Dimensions (with lid). 

16 x 7 x I3in. 

• Separate treble and bass. 


These recorders are available with 3rd head, track to track recording facilities, high level stereo 
output, echo effect. Prices on application. All recorders fully guaranteed. Ask for further details. 


MODEL TR5 


PRICE: 

2-TRACK £44/-/- 
4-TRACK £49/10/- 

INCLUDED IN PRICE: 
I—Reel of Tape; I — 
Empty spool; I—Acos 
MIC40 mic. Choice of 
colours. FULLY GUAR¬ 
ANTEED. 



LOOK AND COMPARE 


• BUILT in MIXER, a must 
for film enthusiasts. 

• 2 speakers, for extended 
bass response. 

• Superimposing. 

• Monitoring. 

• 3W output. 

• Response 40-10,000 c.p.s. 

• Magic eye level indica¬ 
tor 


• Fast forward and rewind. 

• Provision for Mic. and 
Radio P.U. inputs ext. 
speaker and ext. Amp. 
outputs. 

& Tone control. 

® Speed 3%in/sec. over 3 
hours recording. 

• Weight I9lb. 

® Can be used as P.U. 
amplifier. 


Classic 


MODEL TR6 


Incorporating the famous "TRUVOX" tapedecks 

NOW AVAILABLE IN STEREO, PRICE £135 

Including 2-dynamic mics., 2-12in speakers In portable carrying cases, 
plus tape and empty spool. 

• Built-in stereo mixer • 2 meter level Indicators 

• 4-track mono operation. 



FREQ. RESPONSE: 

40-20,OOOcps at 7*2 l.p.s. 

40-12.OOOcps at 3*4 l.p.s. 

• 3 SHADED POLE MOTORS. 

• INDEPENDENT SPEED 
CHANGE WHEELS. 

• INTERLOCKED PUSH 
BUTTONS. 

• PAUSE CONTROL. 

• HUB LOCKS TO LOCK 
TAPE-REELS. 

• AUTOMATIC STOP (optional 
extra). 


FLUTTER: 
at 7’ a l.p.s. 
3’* l.p.s. 

x 4in. 

TREBLE AND 


Tape speeds within plus or minus 1% of stated speeds. 
Slxe: 17U x 13*« * 7 1 4 ln. Weight: 321b Including lid. 


Price 92 gns. 

Dynamic microphone, freq. resp. 80-12,OOOcps. extra £5/15/. 



io 


245 PARRAMATTA ROAD, HABERFIELD, N.S.W. PHONE UA2145 





























IN HI-FI STEREO EQUIPMENT BY ClASSIC 

■ 

Based on Radio & Hobbies Playmaster No. 4 and Play- 
master 101 Amplifiers also the Mullard 10-10. All units 
have built in dual wave tuners. 


WRITE 

FOR 

FULL 

SPECIFI¬ 

CATIONS 



C 6£assic 




ALL 

UNITS 

FULLY 

GUARAN¬ 

TEED 


SPECIFICATIONS COMMON TO ALL UNITS: 


• Inbuilt high gain dual wave tuner with a frequency coverage of 550 to 1,600 K.C. on the broadcast hand 
and 16 to 49 meters on short wave. © EM84 tuning indicator giving accurate tuning with ease. Two 
channel tone control stage with separate bass and treble controls. • Input facilities with switching for 
external tnuer — stereo pick-up — stereo or mono tape recorder for recording or play back. • Stereo reverse 
switch. © Calibrated dial scales available for all States showing main stations in large type with separate 
scale for short wave using two dial pointers. • Chassis is mounted in attractive and durable metal case 
finished in black with embossed control panel in black and silver with matching knobs. 

PLAYMASTER 
4 1ATT 

WITH TUNER 

• Output 8 watts per channel (16 watts). 

• Incorporating Ferguson grain oriented output 
transformers giving a response of 25 to 
18,000 cycles. 

• Valves, 4 6GW8. 12AU7, 6N8, 6AN7, KM- 
84, and two IN 1763 rectifiers. 

AMPLIFIER and TUNER, <£51/ .5/-. 

WITH GARRARD AUTOSLIM 

STEREO CHANGER AND TWO 

MAGNAVOX 8WR SPEAKERS, 

£69/10/. 


PLAYMASTER 
101 EXIT 

WITH TUNER 

• Output 12 watts per channel (24 watts). 

• Incorporating Ferguson grain oriented output 
transformers giving a frequency response of 
20 to 25,000 cycles. 

• Vaises 4 6GW8. 12AX7. 6N8, 6AN7, EM84 
and tsvo 210 rectifiers. 

AMPLIFIER AND TUNER, £55/10/. 
WITH GARRARD AUTOSLIM 
STEREO CHANGER AND TWO 
ROLA 12PX SPEAKERS, £79/10/. 

ALL PRICES F.O.R. SYDNEY 


MILLARD 
10-10 UNIT 

WITH TUNER 

• Output 10 watts per channel <20 watts). 

• Incorporating Ferguson grain oriented out¬ 
put transformers giving a frequency response 
of 20 to 25.000 cycles. 

• Valves 4 6GW8, 2EF86, I2A17. 6N8, 6AN7 
and KM84. and two 210 rectifiers. 

AMPLIFIER AND TUNER, £58/10/. 

WITH GARRARD AUTOSLIM 

STEREO CHANGER AND TWO 

ROI.A 12PX SPEAKERS. £82/10/. 


COMPLETE RANGE OF DUAL, COLLARO, B.S.R. AND GARRARD, STEREO 

PLAYING EQUIPMENT IN STOCK 


Cl assie R adio 

245 PARRAMATTA ROAD, HABERFIELD, N.S.W. PHONE UA2145 
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Now available in Australia! 


VARIETY FARE - Cont. 



TAPE RECORDERS 

"THE CHOICE OF PEOPLE WHO KNOW" 


chestra of Spain. The performances are 
of a very high standard. 

The recording is good, although there 
is a trace of overload distortion on loud 
passages which may give slight annoy¬ 
ance to those with sensitive speaker sys¬ 
tems. Surface noise is negligible and the 
stereo sound is well balanced. 

Guitar lovers of almost all types will 
be interested in this record, whether 
they like the Rodrigo work, the Ohana 
or both. Apart from the small qualifi¬ 
cation regarding the technical quality, 
it can be highly recommended. (J.R.). 




Here from Britain—brilliant in design, engineering, per¬ 
formance! Here—for you—the absolute fidelity of repro¬ 
duction that has made "Brenell" so great a name around 
the world. 


MARK 5 SERIES 
TYPE "M" MODEL 

Brenell's outstanding newcomer 
—"the recorder that makes 
ENTHUSIASTS/' and meets the 
exacting demands of profes¬ 
sionals. Four tape speeds—15, 
1\, 33, Is i.p.s.; frequency re¬ 
sponse 40-20,000 ± 3dB; three 
motors,- hysteresis synchronous 
type for capstan drive; separate 
recording and replay head and 
amplifiers enabling tape monitor¬ 
ing; pause key and superimpos¬ 
ing facility; recording level 
meter,* adjustable rotary tape 
guide. 

Models priced from £183 17 -3 


MODEL STB1 

A mono/stereo recording and 
replay unit, with three motors, 
hysteresis synchronous type for 
capstan drive,- four speeds—15, 
7£, 33, la i.p.s;. four heads,- 
frequency response 40-20,000 ± 
3dB; replay facilities for both } 
and i track for mono/stereo 
tapes,- mixing and tape monitor¬ 
ing facilities,- twin recording am¬ 
plifiers and twin replay pre¬ 
amplifiers suitable for connection 
to external hi-fidelity amplifiers. 

£269 13 4 


Priced from 


MONO/STEREO DECKS AVAILABLE FROM £64* 0*0 

Mail the coupon below to your nearest RCA dealer for 
brochures giving details of all models. 


Name 

Please send me detailed brochure on • 
□ Model STB 1 \ 

. . .. ... ....... 1—1 a A jm . fT T . . M a / / A A ! t * 

Address 

□ Mark d lype M j 

□ Mark 5 Series 2 • 


Tick as required • 

Sole 

Distributors: 

RCA OF AUSTRALIA PTY. LTD. 

An Associate Company of Radio Corporation of America 

SYDNEY: 221 Elizabeth Street. 61-8541 

98 

MELBOURNE: 2 Stephenson Street, Richmond. 42-4586 
BRISBANE: 173 Ann Street. 2-7884 

PERTH: 280 Stirling Street. 28-1459 

RC.II4.I02GA 
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★ ★ ★ 

HERB ALPERT’S TIJUANA BRASS, 
volume 2. “The Great Manolete,” 
“Spanish Harlem,” “Swinger From 
Seville,” “Winds Of Barcelona,” 
“Green Leaves Of Summer,” 
“More,” “America,” “Surfin’ Seno- 
rita,” “Marching Thru Madrid,” 
“Crea Mi Amor,” “Mexican Corn,” 
“Milord ” Festival, Stereo. SFL- 
931,209. 

Interest: Exotic brass sounds. 
Performance: Excellent. 

Quality: Excellent. 

Stereo: Separation emphasised. 
Anyone who has ever watched a bull¬ 
fight, either in reality or on the “silver 
screen/’ will most likely have been stirred 
by the exciting sound of the predom¬ 
inantly brass orchestras which are a 
more or less permanent feature of such 
affairs. 

This unique sound is created by a 
front line of up to six trumpets playing 
sometimes in unison, sometimes harmony, 
with marvellous interplays of vibrato be¬ 
tween individual instrumentalists. In this 
latest album, Herb Alpert shows how 
versatile this “sound” is when applied to 
such lovely tunes as “The Green Leaves 
of Summer” or the jazzy “Swinger From 
Seville.” And, of course, there is “The 
Great Manolete” which vividly brings to 
mind the proud entrance of a group of 
matadors to the bullfight arena. Alto¬ 
gether a most entertaining and interesting 
recording. 

The technical standard of the disc is 
very good with an emphasis on separ¬ 
ation in the stereo. This is put to good 
effect in some numbers where the crowd 
shouting the familiar “ole” are off to 
one side and the brass on the other. 

The bullfight arena effect is most real¬ 
istic. (K.W.J.) 

★ ★ ★ 

VICTORY IN REVIEW. A Musical Epic 
Directed By Eric Rogers. And Pro¬ 
duced by Tony D’Amato. Phase 4 
Stereo, Decca SKLA 7569. 

Interest: Spectacular stereo. 

Quality: Excellent. 

Performance: Technically outstand¬ 
ing. 

Stereo: Spectacular! 

Let your imagination run to the long¬ 
est, most elaborate, most competently 
organised parade that there ever 
could be. You're sitting where you 
can see everything, hear everything, 
as it passes. 

The parade re-creates the scene and 
the atmosphere of the great victories 
which have dotted history; it presents 
to your startled gaze a segment of the 
ancient Egyptian army marching through 
the streets of Thebes; Hebrews, as they 
return to their own land after the victory 
of Cyrus; Romans, Spaniards, French¬ 
men, Englishmen . . . each in their mo- 
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ment of triumph ... through the years 
to the close of World War II. 

This is what Eric Rogers has attempt- 
to present in sound, by rallying the 
full resources of an orchestra 
and chorus, actuality recordings, sound 
effects and the console wizardry of 
Decca’s Phase-4 recording set-up. 

And what an awful schermozzle it 
could have been! 

But it isn’t. Turn out the lights and 
the parade flows endlessly by, with each 
national group fading away on the left 
as the next moves in from the right. 

If you’re keen on stereo or have any 
kind of a technical interest in modern 
console techniques, you simply must hear 
this disc. 

But here a word of caution: The whole 
thing depends on a properly balanced 
stereo set-up with widely placed loud¬ 
speakers. If you try to play it through 
side-by-side speakers and lose the direc¬ 
tive effects, you’ll have Egyptians, Span¬ 
iards, Grenadier Guards and Yanks all 
mixed up in one sorry mess. 

Almost I forgot to mention the musical 
content. It makes quite good listening 
while you’re enjoying the technicalities! 

An interesting record, indeed. 
(W.N.W.) 

★ ★ ★ 

THE SHIMMERING SOUNDS OF 
LIVING THINGS. Arranged and 
conducted by Hill Bowen. Stereo, 
RCA Camden CAS-761. 

Interest: Lush and nostalgic. 
Performance: Everything it’s sup¬ 
posed to be. 

Quality: Tops. 

Stereo: Full spread. 

“Music that swells and surges . . . 
music that cascades gracefully as a 
waterfall”; so run the cover notes, 
describing quite accurately the sound 
on this album. 

In fact, it’s a real feast of sound for 
those who like cascading strings, parti¬ 
cularly when those strings take a 
Journey down Memory Lane, as under: 

“Paradise,” “Long Before I Knew 
You,” “Ramona,” “Alone,” “In The 
Valley Of The Moon,” “Charmaine,” 
“I’ll Always Be In Love With You,” 
“Where’s There’s Love,” “Diane” and 
“Love’s Old, Sweet Song.” 

In terms of quality and stereo spread, 
it’s a good one. In fact, it’s good value 
all round. (W.N.W.) 

★ ★ ★ 

STEREO STRINGS. The 20th Century- 
Fox Studio Orchestra. Arranged 
and conducted by Hugo Montene¬ 
gro. Stereo, 20th Century - Fox, 
STL-931,130. 

Interest: Popular orchestral. 
Performance: Excellent. 

Quality: Good. 

Stereo: Well spread. 

From the title and the list of numbers, 
I fully expected this to be along the 
lines of a Mantovani presentation, or 
RCA Camden’s Living Strings. 

In fact the lush, seeping string sound 
is heard only now and again. At other 
times, although the strings figure promi¬ 
nently, they are not an end in them¬ 
selves. Hugo Montenegro’s arrangements 
are full of variety, with touches of jazz, 
blues, island sound, and singing strings 
evident in turn, the whole thing inter¬ 
woven with some beautifully played 
trumpet. 

In fact, it’s the kind of variety one 
would expect from a film studio orches¬ 
tra. 

The track titles: “Tennessee Waltz,’ 
“You Made Me Love You,” “And The 


Angels Sing,” “I’ll Know My Love,” 
“Song Of India,” “That’s My Desire,” 
“Blueberry Hill,” “I Can’t Get Started,” 
“Heartaches,” “My Happiness,” “A 
String Of Pearls,” “Star Dust” and 
“Harbour Lights.” 

In short, good popular orchestra, the 
adjective applying equally to the pre¬ 
sentation and the technical quality. 
(W.N.W.) 

★ ★ ★ 

HONEY IN THE HORN—A1 Hirt, 
trumpet, with Chrous and Orches¬ 
tra. RCA, Stereo. LSP-2733. 

Interest: Trumpet virtuoso. 
Performance: Excellent. 

Quality: Excellent. 

Stereo: Good spread. 

If you liked the earlier RCA record¬ 
ing “Trumpet and Strings” (LI01,422) 
which featured Big A1 against a back¬ 
ground of luscious strings, then you 
would probably find much to favour in 
this latest release. This disc features A1 
Hirt’s mellow trumpet with the soulful 


backing of the Anita Kerr singers and is 
very much in the same vein as the pre¬ 
vious release. 

The numbers they do are; “I Can’t 
Get Started,” “Java,” “Man With a 
Horn,” “Tansy,” “Night Theme,” “Talk¬ 
in’ ’Bout That River,” “Fly Me To The 
Moon,” “To Be In Love,” “A1 Di La,” 
“Malibu,” “Theme From A Dream,” 
“I’m Movin’ On.” ' 

Anita Kerr wrote the arrangements 
for this disc and Al’s instrumental sup¬ 
port consisted of some of Nashville’s 
most heralded personnel, including 
Floyd Cramer, Boots Randolph, Bob 
Moore, Grady Martin and Ray Edenton. 
If you are thinking of sampling the disc, 
then might I suggest “I Can’t Get Start¬ 
ed” or “Fly Me To The Moon” as being 
fairly representative of the general stan¬ 
dard throughout. 

The disc was recorded in RCA’s 
“Nashville Sound” studio using their new 
Dynagroove process and technically it is 
an excellent job. The sound is clean 


RCA RED SEAL SOUND TAPE 


Out of sheer necessity, RCA Red Seal 
Magnetic Tape was born! When recording 
the world's greatest artists, RCA recording 
engineers had to be positive beyond a doubt 
that every inch of master recording tape 
would deliver the ultimate in quality 
performance. Working with RCA Sound 
Engineers, they developed RCA Red Seal 
Tape with the exacting specifications 
required for their own use. 


Today it is available to you. 

RCA Red Seal Tape was born to be a winner. 
YOU will appreciate its "prize-winning" 
qualities. 

Available in professional grade Mylar* and 
acetate base—Standard, Long Play and 
Double Play—in all popular sizes. 

*Du Pont Registered Trademark. 

For further i n for mat ion and 
literature, contact RCA of Australia. 


RCA OF AUSTRALIA PTY. LTD. 

AN ASSOCIATE COMPANY OF THE RADIO CORPORATION OF AMERICA 

SYDNEY: 221 Elizabeth St., 61-8541. 

MELBOURNE: 2 Stephenson St., Richmond, 42-4586. 
BRISBANE: 173 Ann St.. 2-7884. 

PERTH: 280 Stirling St.. 28-1459. 


Radio, Television & Hobbies, April, 1964 


99 














MODEL CM-322 


FIRST IN THE WORLD ^ 

Rational, 

MICROPHONE SYSTEM ^ 




National was the first manufacturer of the wireless 
microphone system and years of constant improve¬ 
ment have resulted now in the release of the newest 
Model CM-322; consisting of 

SPECIFICATIONS: Transmitter assembly, made up of a 

transmitter, operating on a frequency of 
40.68 Me, FM modulation 
microphone, condenser type with fre¬ 
quency response of 100-10,000 c/s 
powerpack, containing 2 standard layer 
type batteries, and an On/Off switch 

Receiver/Pre-amplifier, 

A.C. operated, superhet. with an 
output impedance of SOKOhm, 
unbalanced 

FEATURES: The total absence of cables linking microphone to 

F.A. system, makes this installation a MUST for 

Education 

Clubs, halls and public meetings 
Industry 

by virtue of the fact that the user carries the trans¬ 
mitter in an unobtrusive manner, leaving both 
hands free for essential work and enabling him to 
move freely around within 300ft of the receiver/pre¬ 
amplifier. 


Distributed by and available from: 

HACO DISTRIBUTING AGENCIES PTY. LTD. 

This range is available from all National dealers and from HACO Distributing Agencies Pty. Ltd., Spare Parts Dept., First Floor,' 313-315 
Sussex Street, Sydney, where all original National spare parts are obtainable. Also in Melbourne, HACO Distr. Agencies Pty. Ltd., 202 
Flinders Lane. Perth, RANDELL-HACO Pty. Ltd. Adelaide, Oliver J. Nilsen and Co. Brisbane, Commerce Australia Pty. Ltd. Newcastle. Elec¬ 
tronic Distributing Co. 

_______ ■ ■ 


BUYER-USER 

PRICE 

£115 

PER SYSTEM 









and full bodied and the stereo has a 
good spread with only an occasionally 
emphasised separation. (K.W.J.). 

★ ★ ★ 

GOOD NIGHT SWEETHEART — 
Morton Gould And His Orchestra, 
produced by Joseph Habig. RCA 
Dynagroove stereo 12-inch, LSC- 
2682. 

Interest: “Dreamy” Big Band. 
Performance: Appropriate. 
Recording: Good. 

Stereo Quality: Well balanced. 

Those in need of a disc of quiet, 
romantic music should find this one a 
worthy choice. Composer-conductor-pia¬ 
nist Morton Gould and his orchestra 
play the following well-known tunes, 
with their usual smoothness and bubb¬ 
ling stype: 

“Tea For Two,” “Make Believe,” 
“What Is There To Say,” “Soft Lights 
And Sweet Music,” “Bevond The Sea,” 
“I Can’t Get Started,” “September 
Song,” “Through Your Eyes To Your 
Heart,” “My Ship,” “Let’s Put Out The 
Lights (And Go To Sleep),” and “Good 
Night Sweetheart.” The arrangements 
are by Mr Gould himself. 

The Dynagroove recording is good, 
with very low distortion and impercep¬ 
tible surface noise. The stereo sags 
slightly in the middle but is otherwise 
quite good. (J.R.) 

★ ★ ★ 

MARIA ELENA. Los Indios Tabajaras. 
Produced by Herman Diaz, Jr. 
RCA 12-inch stereo, LSP-2822. 
Also available in mono. 

Interest: “Different” guitar. 
Performance: Different. 

Recording: Excellent. 

Stereo Quality: Good. 

Here’s a complete 12-inch disc of 
pieces from the people who produced 
the popular “Maria Elena,” in stereo 
and provided with a long and improb¬ 
able-sounding yarn explaining their his¬ 
tory. 

The tunes are called: 

“Maria Elena,” “Maran Cariua,” “Los 
Tndios Danzan,” “A la Orilla del Lago,” 
“Moonlight Serenade.” “Baion Bon,” 
“Pajaro Campana,” “Star Dust,” “Ter- 
nura,” “Ay Maria,” “Vais Criollo” and 
“Jungle Dream.” 

If you were entranced by “Maria 
Elena,” you’ll probably like the other 
tunes and their treatment—whether you 
believe the jacket-history or not. The 
recording is excellent. (J.R.) 

★ ★ ★ 

SCOTLAND THE BRAVE. The Gordon 
Highlanders Military Band and Pipe 
and Drum Corps, with Pipe Major 
Campbell. Conducted by Band - 
master Douglas Ford. Originally re¬ 
corded for and licensed bv Sasra 
Records Ltd., London. Festival 12- 
inch mono, FL-31,210. 

Interest: Band and pipe music. 
Performance: Drilled. 

Recording: Slight overload. 

Lovers of military and pipe band 
music will find this disc quite a good 
one. The Gordon Highlanders play the 
following selection of tunes, Scottish and 

“On The Square,” “The Wee Mc¬ 
Gregor,” “Hanover Horse,” “National 
Emblem March,” “The Girl I Left Be¬ 
hind Me—St. Patrick’s Day—Hielan’ 
Laddie,” “Colonel Bogie,” “Swing Of 
The Kilt,” “March Of The Thistles,” 
“Scottish Emblem March”; Pipe Set 1— 
“The Old Rustic Bridge By The Mill,” 
“Torosay Castle,” “Mony Musk,” “Miss 


McLeod O’Rassay,” “Cock O’ The 

North,” “The Old Rustic Bridge Bv The 
Mill”: Pipe Set 2—“The Skye Boat 
Song,” “The Barren Rocks Of Aden,” 
“Fairy Dance,” “Bonnie Dundee,” “The 
Skye Boat Song”; “My Home—The 
Green Hills Of Tyrol,” “Scotland The 
Brave,” “Cavalry Of The Clouds,” 
“H. M. Jollies.” 

The playing is spirited but disciplined, 
and the recording satisfactory apart 
from a touch of overload distortion. 
(J.R.). 

★ ★ ★ 

MY FAVOURITE SONGS — PEGGY 
HYAMA, with the King Symphon- 
ette and the All Stars Quintet. 
Originally recorded for and licensed 
by King Record Co. Ltd., Japan. 
Festival 12-inch mono, FL-31,134. 

Interest: Versatile singer. 
Performance: Enchanting. 

Recording: Excellent. 

The first track I listened to on this 
disc rather set me aback, I must con¬ 
fess. From the cover photograph it was 
apparent that Miss Hyama was a 
Japanese singer, but I hardly expected 

her to sing “Click Go The Shears” in 
her native tongue. 

Once I had recovered from the initial 
surprise, I more or less resigned myself 
to the thought of sitting through the 


remaining eleven songs presented in the 
same way. And again I was surprised. 

Not only does Miss Hyama sing the 
remaining songs in English, but she dis¬ 
plays an enchanting, extremely adapt¬ 
able voice and a degree of control which 
is extremely rare in modem singers of 
either sex. 

I would describe her diction as near- 
perfect. There are one or two occasions 
where she evidently finds a little diffi¬ 
culty in fitting her Eastern tongue 
around Ts,” “w’s,” and “zsh” sounds, 
but these are quite rare. 

Her pitch is excellent, while her style 
is under such complete control that it is 
sometimes hard to believe that one is 
still listening to the same person. With 
each type of song she alters intonation, 
stress, accent and tone to suit—yet there 
is still a subtle thread of herself unifying 
them all. What a change from the many 
singers whose style is practically unal¬ 
tered no matter what type of song is 
being presented! It is real talent that can 
afford to be so unselfish, surely. 

The songs she sings are: “It Might As 
Well Be Spring,” “C’est Manifique,” 
“You Made Me Love You,” “Getting To 
Know You,” “Love And Marriage,” 
“Can’t Help Lovin’ Dat Man,” “Click 
Go The Shears,” “I’ll Walk Alone,” “The 
Very Thought Of You,” “Embraceable 


RECORDED MUSIC SALON 

23 Collins Street, Melbourne. 636257 

TRUE FIDELITY—STEREO SHOPPING GUIDE 

We show here examples of what it costs exactly to buy 
from R.M.S. MELBOURNE. You see how much you 
can save, buying world’s best Hi-Fi Stereo Equipment. 

unit l. 

Famous Pioneer SMB161 Stereo Amplifier with tuners. 

Suitable for magnetic pick-up or crystal cartridge. 

Labcraft Turntable with ceramic cartridge with diamond 
needle. 

Dual or Garrard turntable complete with pick-up and 
diamond needle. 

Two compact slimline speaker systems with Wharfdale 
or Goodmans full frequency range speakers. 

£106 

UNIT 2. 

Pioneer Stereophonic Amplifier SMO300, 20 plus 20 watts. 

Labcraft 605 Turntable with All-balance Arm ADC Dia¬ 
mond magnetic cartridge. 

Two lOin Goodmans or Wharfdale speakers. 

£165 

(With Tandberg Tape Recorder Model 6, £335.) 

UNIT 3. 

Leak Stereo Amplifier and control unit, or Silex turntable. 

All-balance Arm. ADC 3 Cartridge. 

Two lOin Goodmans or Wharfdale full frequency range 
speakers. 

£166 

(With Akai Tape Recorder Model 7. £350.) 

Make your selection from our tremendous range of 
amplifiers, tuners, tape recorders, turntables and pick-ups; 

We have a large range of Melbourne’s most interesting 
stereo equipment at Australia’s cheapest prices. High 
quality European ’grams such as the Nordcmende, Saba. 

Blaupunkt. are priced from £120 to £160. Popular 
and Classical recordings are always in stock. 

We have Australia’s cheapest Stereo unit: 5 watt per 
channel stereo Amplifier: Dual 1007 player, two separate 
speakers, 

£55/10/- 


Our prices arc indisputably the cheapest in Australia. 
Please check—you will discover you save money from: 



RECORDED MUSIC SALON. Tel. 636257 
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LABCRAFT — S.R.T. — ALL BALANCE — JOBO 


SOLE AGENTS IN AUSTRALIA 

G.R.D. INSTRUMENTS PTY. SLYR. 

6 Railway Walk, CAMBERWELL, VIC. 

82 1256 


STOCKED BY LEADING SUPPLIERS OF HI FI EQUIPMENT THROUGHOUT AUSTRALIA. 


VIC. 

AUSTRALIAN SOUND AND TV. 
BORON IA HI FI CENTRE. 
ELECTRONIC DEVELOPMENTS. 
ENCEL ELECTRONICS. 
HOMECRAFTS. 

J. H. MAORATH AND CO. 

RADIO HI FI DEPT., MYERS. 
RADIO PARTS PTY. LTD. 
RECORDED MUSIC SALON. 

H. ROWE AND CO. 

THOMAS’ PTY. LTD. 
WARBURTON FRANKI. 

WILLIAM WILLIS. 

TAS. 

W. and G. GENDERS 
HOMECRAFTS. 

N.T. (DARWIN) 

PFITZNER’S MUSIC HOUSE. 


N.S.W. 

ARROW ELECTRONICS. 

AUDIO ENGINEERS. 

ASDIC. 

CREMORNE CAMERA STORE. 
DRUMMOND ELECTRONICS. 
GENERAL ACCESSORIES. 
GEORGE BROWN PTY. LTD. 
MASTERSOUND. 

MAURICE CHAPMAN HI FI. 
RADIO DESPATCH SERVICES. 
UNITED RADIO DISTRIBUTORS. 


W.A. 

ALBERTS T.V. 

ATHOL M. HILL 
ATKINS (W.A.) LTD. 
GENERAL ACCESSORIES 
A. J. WYLE 


Q'LAND 

BRISBANE AGENCIES. 
CHANDLERS. 

A. E. HARROLD. 

KING AND KING. 
LAWRENCE AND HANSEN. 
C. A. PEARCE. 

TRACKSON BROS. 

B. CHAPMAN. 


S.A. 

EILCO SALES. 

LIMBERT RADIO. 
MACKS ELECTRONICS. 
NEWTON McLAREN. 

H. M. USHER. 


A.C.T. 

AUST. PHY. LAB. 


Hi Fi enthusiasts and Music lovers who enjoy clean, pure reproduction, 
will find the 605L Labcraft turntable entirely satisfactory. Its increasing 
popularity supports this claim. 


605L ON ASH BASE 
WITH ALL BALANCE ARM 
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You,” “You'll Never Know,” and “That 
Old Feeling.” 

The King Symphonette and the All 
Stars Quintet play flawlessly as support, 
rounding out the performance splendidly. 

The recording is excellent, as one 
might expect from King Records. My 
only regret is that it isn’t in stereo. 
Distortion and noise were undetectable 
on the disc reviewed, and the micro¬ 
phone technique used has captured all 
the nuances of Miss Hyama’s voice with 
an intimacy which is free from blast. 

I can't speak too highly of this re¬ 
cording, nor recommend it with greater 
warmth. I’m enchanted, and I feel you 
will be too. Even with “Click Go The 
Shears!” (J.R.). 

★ ★ ★ 

REAL BELL SOUNDS, produced by 
Averil Court Nineteen different 
types of bell sounds. Festival 
(Saga) 7-inch 45 r.p.m. mono, 
FX-10,653. 

Interest: Mostly children. 

Performance: Desultory. 

Recording: Variable. 

This disc is mainly intended for 
children, but could have been useful as 
a source of sound effects—if it weren’t 
for the ghastly wow on some of the 
tracks. The track of Big Ben’s chimes is 
particularly bad in this regard. 

The bell recordings themselves, apart 
from the wow, are quite good. But the 
narrators. Some of them seem .to be 
speaking by mistake into another micro¬ 
phone on the other side of the room, 
while others sound as if they’re in the 
next room and under the bed. 

It sounds as if the production motto 
has been “anything’s good enough for 
the kids.” 

And to cap it off, the track identifica¬ 
tions on both jacket and disc are wrong. 
Half those shown as being on side two 
are actually on side one. 

Frankly, I couldn’t care less (J.R.). 

* * * 

JOHN CHARLES THOMAS. “OP Man 
River,” “The Lord’s Prayer,” “The 
Green-Eyed Dragon,” “Oh, What 
A Beautiful Morning.” RCA Gold 
Standard 7-inch EP, 20299. 

ALLAN JONES. “The Donkey Seren¬ 
ade,” “Rosalie,” “Make Believe,” 
“In The Still Of The Night,” RCA 
Gold Standard 7-inch EP, 20297. 
SONS OF THE PIONEERS. “Cool 
Water,” “San Antonio Rose,” “South 
Of The Border,” “Along The Santa 
Fe Trail.” RCA Gold Standard 7- 
inch EP, 20298. 

Interest: Historic recordings. 
Performance: Original. 

Recording: Good, considering. 

Another three releases in RCA-s “Gold 
Standard Series” of historic recordings 
re-released on 7-inch EP’s. Like the three 
which I reviewed for the last issue, they 
are again recordings whose re-release 
should please many collectors and music 
lovers. Who has since sung “The Green- 
Eyed Dragon” with quite as much in¬ 
fectious fun as it was given by John 
Charles Thomas, or 'The Donkey Seren¬ 
ade” quite as smoothly as it was sung 
by Allan Jones? 

On the technical side, the EP’s are a 
tremendous improvement over the old 
78’s. Considering when the original re¬ 
cordings were made, one could hardly 
expect more faithful reproduction. 

Highly recommended. (J.R.). 
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THE SONGS I LOVE. Perry Como, 
with Mitchell Ayres and his Orch¬ 
estra. Stereo, RCA LSP-2708. (Also 
available in Mono). 

Interest: Popular Vocal. 
Performance: Smooth. 

Quality: Flawless. 

Stereo: Normal. 

Nice ’n easy suggests itself as a 
description of this album, even though 
I seem to remember the phrase as the 
title of another. Be that as it may, Perry 
Como and orchestra relax their way 
through a dozen numbers selected for 
their popularity on Perry Como’s TV 
program. 

“The Songs I Love,” “I Left My 
Heart In San Francisco,” “Fly Me To 
The Moon,” “Slightly Out Of Tune,” 
“This Is All I Ask,” “Hawaiian Wedding 
Song,” “Days Of Wine And Roses,” 
“My Colouring Book,” “I Wanna Be 
Around,” “When I Lost You” and “What 
Kind Of A Fool Am I?” 

Recorded by RCA’s dynagroove pro¬ 
cess, the quality is flawless, making it 
another good one for Perry Como fans. 
(W.N.W.). 

★ ★ ★ 

MAKE IT A PARTY with Hal Car¬ 
ter’s Old Time Dance Band, vocals 
by Jack Speering. Festival, Mono. 
FL-31-080. 

Interest: Old time dance. 
Performance: Fair. 

Quality: Good. 

Hal Carter and his group have long 
been locally famous and this latest re¬ 
cording in their old time “sing-a-long- 
dance-a-long” style should prove most 
popular with their many fans. 

The disc features, in all, some 29 
different numbers for popular old time 
dances such as the Boston 2-step, the 
Canadian 3-step, destiny waltz, palma 
waltz, swing barn dance and, of course, 
the old time waltz. The new compact 
type Hal Carter band imparts a full 
measure of drive to the “oldies” and 
Jack Speering turns in some very nice 
vocals in a “straight” style. 

Technically this is a good disc with a 
nice balance and just the right amount 
of “presence.” (K.WJ.) 


Popular Jazz 

ENCYCLOPEDIA OF JAZZ ON RE¬ 
CORDS compiled by Leonard 
Feather. JAZZ OF THE FORTIES 
Vol. 3. Festival, Mono. FL-31,114. 

Interest: The Swing era. 
Performance: Good. 

Quality: Good. 

The 12 numbers on 4his disc are 
played by 12 different groups which were 
at the top in the “swing” era of the 
forties. As a representative collection 
they have been well chosen. The jacket 
notes on the disc give a brief, but 
informative history of each group and 
the number they play. In all aspects 
this disc is well up to the fine standard 
set by the previous two volumes. 

The numbers and the groups are as 
follows: “I Get A kick Out Of You” 
Artie Shaw and his Orchestra, “Gamb¬ 
ler’s Blues” Stan Kenton and his Orches¬ 
tra, “Honeysuckle Rose” King Cole Trio, 
“How Deep Is The Ocean” Coleman 
Hawkins and his Orchestra, “Sepian 
Bounce” Jay McShann and his Orches¬ 
tra, “The Gasser" Roy Eldridge and his 
(Continued on page 127) 
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L.F. DRIVE UNIT Mk. Ill 

A rigid cast aluminium chassis of generous 
cross section is used to ensure reliable con¬ 
sistent performance over a long period of time, 
and the complete speaker is approved for pan- 
climatic operating conditions. The magnet 
system, which accounts for the major part of 
the loudspeaker cost, is of unusually generous 
dimensions incorporating a ring type magnet 
of ceramic material. The shape and dimensions 
of the pole pieces are so proportioned to 
provide a linear flux over the whole working 
area of the coil; under peak displacement 
conditions at lowest operating frequencies, the 
coil is always maintained in this linear field, 
thus eliminating distortion due to variation in 
flux density. 

The cone and voice coil assembly arc deli¬ 
berately constructed to have a sharp roll off 
above 5 Kc/s in order to eliminate any pos¬ 
sibility of intermodulation effects. The rear 
annular suspension is a woven polyester treated 
with plasticiser to render it dust free and also 
provide some mechanical termination. 

Technical Specification: Frequency Range: 30 
to 5,000 c.p.s. Power Rating (Brit. Stand.); 
15 watts. Impedance at 400 c.p.s.: 15 ohms. 

Cone Resonance (free air): 30 to 35 c.p.s. 
Voice Coil: 1.5 inch dia. x .75 inch long. 
Magnet Assembly Weight: 6 '/ 2 lb (Using ceramic 
ring magnet). Fiux Density: 14.000 gauss. Total 
Flux: 110,000 maxwells. Crossover Frequency: 
2,500 c.p.s. 

Price £ 19 - 10-0 


In order to reintroduce KELLY speakers to 
the Australian market, Encel Electronics have 
priced these units to bring them within the 
reach of many more Australian music lovers. 
Speakers selling for similar prices in the U.K. 
sell for double the Encel price in Australia. 
Mail orders speedily dispatched . . . carc-packcd 
. . . to anywhere in Australia. 


Sole Australian Distributors 
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354 BRIDGE ROAD, RICHMOND, VICTORIA 
TEL: 42-2820 (Factory 42-2883) 



10 ) 















“OXFORD” 

INSTRUMENT GASES, 
CHASSIS AND PANELS 

CASE AND CHASSIS 

R/C BRIDGE 63. SEPT., 1963 


£ s d 

Case .1 12 0 

Chassis, etc.212 6 

Printed Panel. 19 6 

Engraved Panel.210 0 

3in CR063. JUNE, 1963 

Case.2 17 6 

Chassis, etc.5 5 0 

Printed Panel. 19 6 

Engraved Panel.210 6 

AUDIO SIGNAL GENERATOR 
62. FEB., 1962 

Case. 2 17 6 

Chassis, etc.216 0 

Printed Panel. 19 6 

Engraved Panel.210 0 

MULLARD 10/10 AMP. STEREO 
OUTLOOK. JULY, 1962 

Chassis, etc. 4 0 0 

Cover. 2 10 0 

Printed Panel (Grey and 

White). 19 6 

Engraved (Red and Al) . . 2 0 0 


All Items above 121 per cent Tax. 

MULLARD WIDE BAND TUNER 
STEREOPHONIC PREAMP 


£ s d 

Case, Chassis, etc.5 3 9 

Printed Panel With Glass 

Dial.1 9 6 

Engraved Panel with Glass 

Dial.3 0 0 

PLAYMASTER 106 

Case.2 15 0 

Chassis ..2 8 6 

Printed Panel. 19 6 

Engraved Panel.2 10 0 

Dial Assembly. 1 15 0 


Above 2 Items 25 per cent Tax. 

ALL GOODS PLUS FREIGHT 
SLIGHTLY HIGHER FROM 
AGENTS. 

F. McKinnon, 

366 Burke St., MELBOURNE 
Tel. 67-3491 

Gerrard and Goodman Limited, 
192 Rundle St., ADELAIDE. 
8-0242. 

Homecrafts Tasmania. 

199 Collins St., HOBART. 
2-2711. 

Pakbar Pty. Ltd., 

38-44 Stone St., WEST PERTH. 
Tel. 28-2431. 

Martin De Launay Pty. Ltd., 
Darby St., NEWCASTLE. B4741 
Broadway Electronics Pty. Ltd., 
52a Keira St., WOLLONGONG. 
2-1402. 

D. Irvine and Co., 

401 George St, BRISBANE. 2-4310. 

Manufactured by: 

HEATING SYSTEMS 

PTY. LTD. 

97 MARRIOTT STREET, 
REDFERN, N.S.W. 

69-3764 69-7616 


TRADE REVIEWS 

AND RELEASES 


NEW DECCA TRANSCRIPTION ARM 


Messrs British Merchandising Pty. Ltd. announce the release of a new 
Decca transcription arm designed to be used in conjunction with a plug-in 
version of the popular Decca Deram ceramic cartridge. 



'J'HE combination of arm 
and cartridge has been 
designated the Model 
A.R.I. and the manufac¬ 
turers list it as an “Anti 
Rumble Integrated Trans¬ 
cription Pick-up.” The 
unit is reasonably priced at 
£13/12/3 and, because it 
would find its greatest ap¬ 
plication in modest instal¬ 
lations, the manufacturers 
have made every effort to 
provide a combination of 
mechanical construction 
and overall balance which 
would achieve some 
measure of rumble attenuation. 

Unfortunately, an inherent “building 
rumble” in our laboratory prevented us from 
accurately assessing the pick-up’s perform¬ 
ance in this respect. 

One criticism we might make about the 
unit concerns the rather heavy shielded 
leads used. These leads are, no doubt, re¬ 
liable and robust but they do tend to im¬ 
pede free movement of the pick-up in both 
the lateral and vertical direction. Lighter 
leads would appear to be desirable and 
could probably' be fitted easily enough. 

The cartridge used has the following speci¬ 
fications: Tip mass—0.6 milligramme, Com¬ 
pliance—7.5 times 10 to the minus 6 ems/ 
dyne lateral and 2.8 times 10 to the minus 
6 ems/dyne vertical; Tracking weight—2 to 
4 grammes; Frequency response—-plus or 
minus 3db from 40 cycles to 12Kc (useful 
output up to l6Kc); Channel separation— 
18db at lKc; Output—80mV/cm/sec; Load 
impedance—2 megohms; Tip radius—.0005 
in./.0006in. 

The overall length of the arm and cart¬ 


ridge is 10.3in and the distance from the 
centre of turntable pin to axis of rotation 
of pick-up base is Sin. Height adjustment 
over a range of 1.1 in can be affected by 
means of two screws in the mounting base. 
The unit is supplied in an attractive display 
package complete with mounting tem¬ 
plates and full instructions. Pick-up play¬ 
ing weight is factory pre-set at 3.5 grammes 
but may be adjusted, if necessary, by alter¬ 
ing the setting of the counterweight. 

In our tests of the unit, we checked the 
frequency response of both channels and 
found one to be somewhat better than the 
manufacturer’s claim, while the other was 
exactly to specifications. Channel separation 
checked out to 14db as against the 18db 
claimed but the masking effect of building 
rumble, etc., could easily account for the 
discrepancy. 

Any further enquiries on this unit should 
be directed to the importing agents, Messrs 
British Merchandising Pty. Ltd., of 60 Clar¬ 
ence Street, Sydney. (K.WJ.) 




| In brief 

• The Raytheon Company, of Massachu¬ 
setts, U.S.A., have appointed Hawker de 
Havilland Australia Pty. Ltd., agents for 
their wide range of electronic equipment. 

This was announeved in Sydney recently 
by Mr Joseph Oppenheim, visiting Director 
of International Services of the Raytheon 
Company. 

Mr Oppenheim also said that the 
American and Australian companies were 
considering the manufacture in Australia of 
selected Raytheon products by Hawker de 
Havilland. 

Raytheon have been in the electronics 
field since 1925. Their extensive range in¬ 
cludes radar equipment, marine electronics, 
microwave links, Lasers, semi-conductors, 
valves, missile and industrial equipment. 

D Motorola Semiconductor Products Inc. 
has introduced a line of high-frequency, 
small-signal amplifier transistors specifically 
directed at communications and TV applica¬ 
tions requiring high-gain, low-noise devices. 

The new line features both NPN silicon, 
types MF1161 to MF1164, and PNP 
germanium, types MM1151 to MM 1154 
transistors. These are the first “mesa-type” 
transistors with controlled AGC character¬ 
istics to be designed and mass produced 
specifically for RF amplifier applications. 

Devices in the germanium series have a 
remarkable low noise figure of 3.5 db (max) 
at 200 Me. Other pertinent characteristics 


include a 2000 Me maximum frequency 
of oscillation, a power gain of 17 db at 200 
Me, and a BV — CBO of 30 volts. 

Significant characteristics of the silicon 
series include noise figure as low as 6 db 
(max.) at 200 Me, a 2000 Me maximum 
frequency of oscillation, a power gain of 
17db at 200 Me and BV — CBO ratings up 
to 40 volts. 

The Australian agents for Motorola Semi¬ 
conductors are Messrs. Cannon Electric 
(Australia) Pty. Ltd., of 58 Cluden Street, 
Brighton East, Victoria. 

e Manufacturers Special Products Pty. 
Ltd., announce that they are now Austra¬ 
lian agent for the Wegephone, a loud¬ 
speaking telephone produced by Messrs A. 
B. Gyljing and Co., of Stockholm, Sweden. 

There are many occasioas when it may 
be desirable to replace the usual telephone 
handset with a loudspeaker, as, for example, 
when several people are to share a conver¬ 
sation, or when both hands are needed for 
handling papers. The Wegephone combines 
the advantages of a true loudspeaking sys¬ 
tem with those of the usual handset in¬ 
strument. 

The new telephone is P.M.G. type-approv¬ 
ed and may be connected to any telephone 
exchange without adjustment. The instru¬ 
ment is completely transistorised and takes 
its power, via a stabilisation network, from 
the telephone line. Distortion on both 
transmission and reception is claimed to be 
less than 5 per cent. 
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gressively with the build-up on the take- 
up spool. 

When replaying its own tape, the progres¬ 
sive increase in speed is not evident but 
it renders the tape unsuitable for replay 
on a normal capstan machine. 

Short-term regulation, in terms of wow 
and flutter is quite adequate for speech re¬ 
cording but inadequate for good musical 
reproduction. Playing time on the small 
sample tape in the kit is about 3i minutes 
per half-track, extending to about 8 minutes 
with full reel of triple-play tape. 

The in-built amplifier has a reserve of 
gain for both recording and replay, which 
allows the microphone to be used fairly 
remote from the source of sound. Alter¬ 
natively, it can record telephone conversa¬ 
tions by magnetic induction, if taped to the 
side of a phone. 

Power ouput from the small in-built 
speaker is strictly limited and care is neces¬ 
sary to hold the recording and playback 
levels within close tolerances if distortion 
is to be avoided. In fact, we got better 
results from the unit using a magnetic 
microphone other than the one supplied, 
with a more pronounced peak in the speech 
range. 

The unit provides for fast rewind and, on 
the unit which we assembled and tested, the 
spooling, braking and function switching 
worked very smoothly. The main question 
facing a prospective constructor is the uses 
to which a simple recorder of this nature 
can be put. 

The kit comes completely packaged, with 
instruction book, tools, manual, tape and 
reels, microphone and earphone and retails 
for £15. Enquiries should be addressed 
through local trade houses or directly to 
General Accessories Pty. Ltd., at their ad- 
vertised addresses. (W.N.W.). 


TRANSISTOR TAPE 
RECORDER KIT 


electronics 


LEAK Varislope stereo control £83/14/. Point One 
Stereo Control £61. Stereo 20 Amplifier £88/12/. 
Slim 60 Amplifier £128. 

QUAD. QC22 Stereo Control £67/4/. Main Am¬ 
plifier: each £63. 

PIONEER. SMQ300 £132. SMB 161 £83/5/. 

SMB160 £74. SM801 £146. 

SANSUI. SMI7 £99. 

HARMAN KARDON. Stereo Recital TA224 £130. 


General Accessories Pty. Ltd. are 
currently offering a battery-operat¬ 
ed tape recorder kit which, it is 
claimed, can be assembled and 
working within an hour of opening 
the box. Put out by the Japan 
Electronics Research Institute, the 
kit goes together without additonal 
soldered joints and using only the 
simple tools provided. 

check the claims, we built up a kit, 
literally on the kitchen table and using 
only the tools and information provided; 
allowing for interruptions, it was working 
within about the specified time. 

As with most inexpensive battery-operat¬ 
ed recorders, the traverse mechanism is of 
basically elementary pattern, the tape being 
pulled directly from reel to reel without 
the interposition of a constant-speed capstan. 
The tape speed itself therefore rises pro- 


Please supply without obligation 
details of. . 

NAME...... 

ADDRESS. 
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SME 3012.£39 9 6 

SME 3009 .£36 13 0 ISH 

The perfect companion for the 
new 15 degree Stereo Dynctic car¬ 
tridge—as illustrated below. 

1 
1 
1 
1 
1 
I 


Now available the NEW Shure M44 
Stereo Dynetic cartridge with the 
latest E.I.A. Standard 15 degrees 
“NO SCRATCH” retractable stylus. 
Call in and ask for a demonstration 
—also available the models M3D, 
M7/N21D and M7D. 


Thorens TD124 
Thorens TD135 
Thorens TD121 
Thorens TD111 
Garrard 301 
Labcraft 605L 
Labcraft 573V 
Dual 1009 .. 




























































simplicity of control 


# • •• • 

( _ • n—gnnii—in 

To provide for all reasonable requirements a con¬ 
trol unit needs a certain minimum number of 
controls. It is essential, however, that their function 
and purpose are immediately obvious. 

Every control on the QUAD 22 fills a basic and 
essential purpose, and moreover its caption indi¬ 
cates exactly what it does. Send a postcard for 
the booklet describing this unit in detail. 



“BURGESS” MAGNETIC 
TAPE RELEASED 


Leo Rogaly and Lewis Pty. Ltd. 
have announced the Australian re¬ 
lease of magnetic recording tape 
manufactured in America by the 
Burgess Battery Company. They 
recently sent two sample reels of the 
tape to our laboratory for testing 
and review. 



i^ipypi 311 

for the closest approach 
to the original sound 


Sole Australian Agent: 

BRITISH MERCHANDISING 


60 Clarence Street, Sydney. 


PTY. LTD. 


29-1571 

For illustrated leaflets and 
prices, please post this 
coupon. 


J I would like to obtain more information 
J on Quad Equipment. 

J NAME.. 

| ADDRESS 

■ ..STATE.Q9 
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THE tape is available in both acetate 
and mylar bases. Both bases are avail¬ 
able in two thicknesses, the acetate in 1.5 
mil (thou) “standard play” and 1.0 mil 
‘extra play” and the mylar in 1.0 mil and 
0.5 mil “double play” types. 

The acetate and double-play mylar tapes 
are available in 3, 5 and 7-in reels, while the 
extra-play mylar is available in 3±, 5, 5$ 
and 7 inch reels. The small reels are sup¬ 
plied in cartons intended for mailing as 
“talking letters.” 

In the technical data supplied with the 
tapes, the manufacturer claims very low 
print-through and noise level qualities, and 
in tests which we performed on the samples 


T7" 



Two sample reels of the recently - 
released Burgess tape . 


this would seem to be the case. Even the 
0.5 mil double-play tape performed well in 
this regard, and when tested over some 
weeks with very peaky material exhibited 
only the barest discernible pre and post¬ 
echo. 

The noise level was commendably low 
throughout, and after repeated re-recordings 
a test section still had only a “just notice¬ 
able” noise level. A recording made on a 
2400 foot reel of 0.5 mil tape was found 
to have no “drop-outs” at all on subse¬ 
quent replays, although we have not had 
sufficient time to carry out further tests in 
this regard to see whether this performance 
is normal and maintained. 

From the tests we were able to carry 
out, therefore, Burgess tapes seem to be of 
very high quality. They can be recommended 
to all recordists, both amateur and profes¬ 
sional. Supplies should be available from 
most stockists, while trade enquiries should 
be directed to Leo Rogaly and Lewis Pty. 
Ltd., at 35 Bathurst Street, Sydney. (J.R.) 


in brief . . . 

• The ASCOY division of Overseas Cor¬ 
poration (Australia) Ltd. have asked us to 
announce that they are the local agents for 
the “Cyclonome” stepping motor shown on 
page 27 of the February, 1964 issue. In 
fact, they are agents for a wide range of 
Sigma products, of which the “Cyclonome” 
is one. 
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RECTIFIERS FROM 
WAROUTON FRANK! 

Equipment designers will be in¬ 
terested in two new rectifier pro¬ 
ducts from the International Recti¬ 
fier Corporation. 

TLLUSTRATED below, at right, is the 
silicon controlled rectifier, series 150RE 
with forward current ratings of up to 235 
amps RMS and voltage ratings between 800 
and 1300 volts. They are intended to re¬ 
place motor generator sets in industrial ap¬ 
plications, rotating frequency changers and 
thermionic valves of various types. 

Illustrated at left are half-wave selenium 
cartridge rectifiers spanning the voltage 
range from 63.5 to 30,000 PRY. DC cur¬ 



rent ratings range up to 40MA. The units 
are more compact than earlier counterparts, 
due to the use of miniature cells 30 per 
cent thinner than standard types, with high¬ 
er voltage rating per sell (63.5 volts PRV) 
assembled in trim, lightweight housings. 

Full technical information is available 
from Warburton Franki offices in most 
States, from Tough Instrument Service Com¬ 
pany in W.A. and from associated agencies 
in Tasmania. 


ASCOY: SPRAGUE 


CAPACITORS 



Higher voltage ratings, higher cap¬ 
acitance values and higher limits tor 
ripple current are features in the 
newest range of Sprague electrolytic 
capacitors. Engineering data and 
stocks of Sprague capacitors are 
available in Australia through Ascoy 
Ltd., S88 Little Collins Street, 
Melbourne, Vic. 



CUTS < 
NOTCHES < 
TRIMS i 


SHEET STEEL TO 18 GAUGE • ALUMINIUM, 
COPPER, BRASS, PUNCHING BAKELITE, OTHER 
SIMILAR MATERIALS to 16 GAUGE. 


It's the New Single-hand 


ADEL 


The ONLY Hand Nibbling Tool that cuts endless varieties of shapes — 
otherwise requiring a power press equipped with unlimited supply 
of punches and dlesl 


SINGLE-HANDED: 


YOU CAN CUT Sheet Steel to 18 gauge; Copper, 
Brass, Punching Bakelite and other similar materials 
to 16 gauge. 

YOU CAN CUT Round, Square, Irregular and Angled 
shapes any size over tv"- 

YOU CAN TRIM Undersize holes, alter and enlarge 
shapes of holes. 

YOU CAN NOTCH Clearances or Flanges on Flues, 
Air Ducts, Cowlings, Cabinets, Instrument Panels, 
Base Panels, Chassis, etc. 


‘PUNCHES 
REPLACEABLE 
IN MINUTES 

Made by 
ADEL TOOL CO., 

U.S.A. 

Available From 

RADIO SUPPLY STORES EVERYWHERE 

or direct from the Distributor: 

WATKIN WYNNE PTY. LTD., 21 FALCON STREET. CROWS NEST, N.S.W. 43-2107, 43-1912 


SAVES TIME 

LABOUR & COST. 

Note the Low Colt 

A precision fool for custom- 
built radio assemblies, 

only 75* m 

special sheet metal work in 
factory or home. 

TAX EXEMPT .POST FREE 
































RADIO SUPPLIERS 

5A MELVILLE STREET, HAWTHORN, VICTORIA 

Phone 86-6465 Eatablbbtd 1*47.Portage. Pwttb 3/< ptr order. 


MULTIMETER 
Model 200H 

20,000 ohms per v. d.c. 
10,000 ohms per v. ax. 



Complete with internal 
battery, testing-leads and 
prods. 

Price £5/12/6 inc. tax. 


Specifications: 

D.c. volts: 0-5. 
25, 50, 250, 
500. 2,500. 

Ax. volts: 0-10, 
50. 100. 500, 
1 , 000 . 

D.c. current: 
0-50 uA.; 25, 
250 mA. 

Resistance: 0-60 
K ohms; 0-6 
meg. 

Capacity: 0.01- 
0.3 uF. (at 
a.c. 5v.)*, 
0.0001 - 0.01 
uF. (at a.c. 
250v). 

Decibel: Minus 
20 db. plus 
22 db. 

Output range 
0-10, 50, 100, 
500, and 
1 , 000 . 

Battery used: 
UM3 1.5v. 1 
piece. 

Dimensions: 3V4 
x 4V6 x 1 1-8 


SAKURA CIRCUIT TESTER 

Sensitivity: d.c. 20,000 ohms/volt, 
d.c. 10,000 ohms/volt. Ranges — 
d.c. volts: 6, 30, 120, 600, l,200v.; 
a.c. volts.: 6, 30, 120, 600, l,200v. 
D.c. current; 60 uA., 6 mA, 60 
mA., 600 mA, Resistance: 10K, 
100K, 1M. 10M ohms. Capaci¬ 
tance: 0.001-0.2 uF., 0.0001-0.01 
uF. Inductance: 30-3, 000H. Deci¬ 
bels: Minus 20 to plus 13 db. (O 
db.—0.775v.—600 ohms). Dimen¬ 
sions: 4 l/8in x 614in x 24fcin. 

Model TR6S Weight: 1.31b. £9/5/ 

FERROCART 
POCKET MULTIMETER 

Model PT34 



t t 

* VV t 


Size: 3-34 x 2Vx x 114 inches. 
Complete with leads. 


300 uA. movement. 
AC and DC voltages: 
0-10, 0-50, 0-250, 

0-500, 0-1,000c. 
Current ranges (mA.) 
0-1, 0-100, 0-500 mA. 
Ohms range: 0-100,- 
OOOohms. 


57/6 


DIAL GLOBES AND BEZALS 

6-8 volt .25A screw base MAZDA, 1/ each 
or 7/6 per packet of 10. 

40mA dial globes.1/- each 

3/8in chrome Bezal lamps, 6 volt. Red and 
green.3/9 each. 


MICROPHONE INSERTS 

BM3 crystal insert, lin diam.10/- 

Actuating diaphragm inserts. 7/6 

GELOSO crystal insert.27/6 

Microphone plugs, P.M.G. type. 2/6 


MICROPHONES 

BM3 crystal microphone, pencil-type, response 
100-8,000 c’s fitted with 6ft cable and Plug 

with on/off switch.52/6 

Stand to suit, 15/- Extra. 

DX29 Dynamic microphone, complete with stand 
for desk use black ripple finish .. .. £4/2/6 



N. mA 


METERS 

MR1P 0-1 Ma. 
Clear plastic case, 
114in Square face, 
lin hole . . 32/6 

P22 0-1 Ma. Clear 
plastic case, lViin 
Square face. lVfiin 

hole.35/ 

P22 0-1 Ma. Clear plastic case, 2in Square 

face, 144in hole.37/6 

VR3P Vumeter -20 +3db, clear plastic, 3in 

clear face, lVStin hole.45/- 

SR2P Signal meter, calibrated 9/30db, clear 

plastic. Few only.45/- 

VR3P Vumeter — 20 3db, clear plastic, 3in 

x 3‘4in square.£3/17/6 

VR65 Vumeter -20 +3db, black bakelite case, 

3in square.£4/2/6 

M065 0-1 Ma. 314in round, black bakelite 

. 35/ 
ikelite 
37/6 


ease 

M065 

0-50 

Ma. 

DC 

314 in 

round 

case 

M065 

0-150 

Ma. 

DC 

314 in 

round 

case 






M065 

0-250 

Ma. 

DC 

314 in 

round 

case 

M065 

0-500 

Ma. 

DC 

314 in. 

round 


37/6 

ikelite 

37/6 


37/6 


CRYSTAL SETS 

EASTERN Germanium radios, complete with 

earphone and instructions. 

Model ER22 . 22/6 

Model ER57 . 22/6 

Model ER87, de-luxe, built-in compass .. 25/- 

Crystai earphones with plug. 6/6 

High impedance headphones, “Q” plus .. 27/6 

Rienartz coil, "Q” plus.12/6 

Egg insulators.9d each 


PLUGS AND SOCKETS 

4 -pin speaker plugs and sockets 1/10 Pf* 
6 -pin Jones plugs and sockets .. 7/6 pr. 

Ampcnol 2-pin mike plugs and skt. .. 4/6 

Octal plug and socket.2/6 pr. 


VALVE SOCKETS Miniature 

7-pin ceramic and shield.4/6 

7 -pin ceramic socket. 2/6 

9-pin ceramic and shield .. .; .. .. 5/- 

9-pin ceramic socket. 16 for £1. 2/6 

7 -pin valve socket and shield for £ 1 . 
McMurdo 9-pin valve socket and shield .. 4/- 

Acorn (955) ceramic. 3/6 

Octal bakelite.* .’. 

Loctal bakelite .. 

EF50. I/? 

Large 5-pin ceramic (807). 2/6 

Large 6 -pin ceramic. 2/6 

Large 7-pin ceramic. 2/6 

VCR97 CRT sockets .. ..10/• 


VARIABLE CONDENSERS 

CERAMIC (14in shaft). 

4/60pF.28/ 

9lpF.28/- 

25 x 25 Butterfly.30/- 

ROBLAN 

10/415 1 gang.25/- 

10/415 2 gang.32/- 

10/415 3 gang. £2 


VERNIER DIALS, Eddystone 

898 reduction ratio 110-1. Diccast escutcheon, 
measurements are 9 3/16 x 544in. weight 

approx, lib 14oz, finished in glossy black w>th 
perspex window, knob, mounting screws and 
template. 

Price, £9/10/- r.ett. 

598 reduction ratio 10-1. The movement is 
smooth and free from backlash, the escutcheon 
measures 6in long by, 4!/«in wide. The scale 
is marked 0-100 over 180 degrees. A large knob 
is fitted. Black ripple finish. 

Price, £4/10/- liett. 

843 reduction ratio 10-1. 4in diam. anodised 
hard aluminium dial, scale marked in 100 divi¬ 
sions over 180 degrees. 

Price. £3/5/- nett. 

AR8 Cable, 10ft of 8-core shielded cable with 
Plugs. 

10 /-. 

Morse Code practice sets with buzzer and key 
iess battery. 

10 /-. 


TIME DELAY 

RELAYS 

Type S, 10 second, 30 volt 

.30/- 

VALVE CAPS 

SOLDER 

807, 4/3. 

Resincorc 40/60. 

866 , 4/3. 

lib packet. 18/. 


WANTED TO BUY 

COMMUNICATION RECEIVERS, TRANS- 
MITTERS, TEST EQUIPMENT, AMPLIFIERS, 
TRANSISTOR RADIOS, TAPE RECORDERS, 
SPEAKERS, TRANSFORMERS, ETC. 


NEW VALVES AT BARGAIN PRICES 


1A3 

2/6 10 a £1 

5V4G 

17/6 

6K7 

5/- 5 a £1 

12AT7 

15/- 


955 

5/- 5 a £1 

EF86 26/- 

1A5 

5/- 5 a £ 1 

5Y3GT 13/9 

6K8GT 12/6 

12AU7 

15/- 


956 

5/- 5 a £ 1 

EL41 10/- 

1C7 

3/- 7 a £1 

6A6 

7/6 

6L7 

5/- 5 a £ 1 

12C8 

5/- 


958A 

2/6 10 a £1 

EY91 5/- 

1D8 

7/6 3 a £1 

6AB7 

10/- 

6R7 

7/6 

12H6 

3/6 


1616 

20/- 

KT61 (6V6) 15/- 

1F5 

10/- 

6AC7 

5/- 5 a £1 

6SC7 

7/6 

12J5 

5/- 

5a £1 

1625 

5/- 5 a £ 1 

QQE04/20 £3± 

1H5 

7/6 

6AG7 

12/6 

6SF5 

7/6 3 a £1 

12SA7GT 10/- 

1626 

5/- 5 a £1 

QQV06/40 97/6 

1H6 

5/- 5 a £ 1 

6AJ5 

7/6 3 a £1 

6SF7 

7/6 

12SC7 

5/- 

5a £1 

1629 

5/- 5 a £ 1 

UL41 7/6 3 a £ l 

1K4 

5/- 5 a £ 1 

6AK5 

20/- 

6SH7 

4/- 5 a £1 

12SK7 

5/- 

5a £1 

2051 

5A 

VR53 5/- 5 a £1 

1K5 

5/- 5 a £ 1 

6AL5 

14/- 

6SJ7 

12/6 

12SQ7 

5/- 


5763 

28/- 

VR100 (6U7) 7/6 

1K7 

5/- 5 a £1 

6AM6 

(EF91) 10/- 

6SN7 

12/6 

12SR7 

5/- 

5a £1 

6146 

£3/10/- 

VR102 5/- 5 a £1 

1L4 

5/- 

6B6 

7/6 

6SQ7GT 22/- 

14A7 

3/6 

7a £1 

6360 

£2/10/ 

VR103 5/- 5 a £ 1 

1LN5 

(CV781) 

6B8 metal 17/6 

6SS7 

7/6 3 a £1 

19 

1/6 


9004 

5/ 5 a £1 

VR136 2/- 12 a £1 


5/- 5 a £ 1 

6BE6 

15/- 

6U8 

17/- 

30 

1/3 


AV11 

2/11 

VR137 2/6 

1P5 

2/- 10 a £1 

6BQ5 

17/- 

6V4 

11/4 

47 

3/6 

7a £1 

EA50 

2/- 10 a £1 

VT25 5/- 

1Q5 

5/- 5 a £ 1 

6C4 

5/- 5 a £ 1 

6V6GT 

‘ 16/- 

57 

4/- 


EC91/6AQ4 10/- 

VT78 (6D6) 5/- 

1S2 

18/- 

6C6 

5/- 

6X4 

10/- 

58 

3/- 


ECC35 20/- 

VT127 4/11 5 a £ l 

1S5 

1 «/- 

6C8 

10/- 

6X5 

15/- 

717A 

7/6 

3a £1 

ECH33 20/- 

VT501 7/6 3 a £ 1 

1T4 

10/- 

6CM5 

25/- 

6Y6 

5/- 5 a £1 

725A 

20/- 


ECH35 7/6 

6SK.7GT 21/- 

2A5 

7/6 

6F5 

7/6 

7A8 

2/- 11 a £ l 

808 

10/- 


EF36 

5/- 5 a £1 

6SL7GT 12/6 

2A6 

7/6 

6F6 

12/6 

7C5 

5/- 5 a £ 1 

809 

£1 


EF39 

5/- 5 a £ 1 

5Z3 17/6 

2D2I 

12/- 

6F8 

5/- 

7C7 

2/- 12 a £1 

815 

15/- 


EF50 

(VR91) 

802 20/- 

2X2 

5/- 5 a £1 

6G6G 

7/6 

7E6 

3/6 7 a £ 1 

830 B 

15/- 


and 

socket 3/6 

4/250A £6/10/- 

3A5 

10/- 

6G8G 

26/- 

7W7 

2/6 10 a £1 

832A 

19/6 


EF70 

5/- 5 a £ 1 

833 A £17/10/- 

3S4 

10/- 

6H6GT 

' 3/6 

12A6 

4/- 6 a £ 1 

866 

32/6 


EF72 

5/- 5 a £ l 

884 10/- 

5U4GB 

i 14/6 

6J5GT 

10/- 

12AH7 

5/- 5 a £ 1 

954 

5/- 

5 a £1 

EF73 

5/- 5 a £ 1 

6 AG 5 5/- 
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BAND NEWS AND NOTES 


OSCAR 1 REPLICA ON DISPLAY 


During recent weeks a replica of Oscar I has been on display in the 
eastern States of Australia. At the present time the third of these 
Amateur Satellites is being tested prior to being sent into orbit. 


By Pierce Meciy, VK2JUPQ* 


T HE success of the Oscar experiments 
has created a great deal of interest 
throughout the world and has brought credit 
to the Amateur Service. This is evident by 
the action taken at the l.T.U. Space Fre¬ 
quency Conference in 1963, when a foot¬ 
note was added to the Frequency Allocation 
Table, 144-146 Me—artificial satellite 

amateur origin. 

The title, like so many of our present 
day names, comes from the abbreviation 
of the complete name, in this case “Orbiting 
Satellite Carrying Amateur Radio.” The 
design and construction of the satellite was 
the work of a team of American amateurs, 
in .collaboration with the United States 
Space Administration. 

The specification for the Oscar 1 satellite 
pictured was briefly:—To produce a vehicle 
weighing no more than 10 pounds, able 
to withstand the rigors of launching and 
specially shaped to fit with the correct 
outside radius, into the second stage of the 
Thor Agena “B” rocket. 

Electrically, it had to work correctly in 
the space environment taking into account 
the range and temperatures to be encoun¬ 
tered. Be capable of radiating a two metre 
signal over a maximum distance of 300 
miles above the earth from a 140-milliwatt 
input crystal controlled transmitter with a 
life of three to four weeks. The transmitter 
to be keyed to give a simple identification 
signal. 

The launch into space was made in con¬ 
junction with the satellite “Discoverer,” 
which was carried by an Agena “B” rocket 
with a 50,000-pound thrust as the second 
stage, with a Thor rocket with 150,000- 
pound thrust as the first stage. 

The total height of the Thor Agena “B” 
rocket was 81 feet and the base 8 feet in 
diameter. 

With the parent vehicle travelling at a 
speed of 14,800 miles per hour, Oscar 1 
was ejected at three miles per hour and 
put into its own orbital path. Immediately 
on release, the antenna was extended and 
the transmitter switched on. 

The launching took place from Cape 
Kennedy on December 12, 1961, at 12.42 
p.m. and Oscar 1 went into orbit success¬ 
fully at 1.08 o.m. Pacific Standard Time. 
Its “HI” signal was heard on its first orbit 
by W4ABY stationed at the Mary Bird 
Base in Antarctica. 

Subsequent tracking checks gave the 
orbital path as having an inclination in 
respect to the Equator of 81 degrees, with 
an apogee (maximum distance from the 
earth) of 300 miles and a perigee (minimum 
distance from the earth) 150 miles. The 
time taken for each orbit was 92 minutes. 

Continuous tracking of Oscar 1 sending 
its identification signal “HI” was made 
until December 30, 1961, when the identi¬ 
fication signal ceased on the 282nd orbit. 
However, on December 30 and 31, the 


carrier was heard broken occasionally by 
the “HI” identification. On January 2, 1962, 
on orbit number 324, the carrier was again 
heard. Also on January 3 during orbit 
339, G2DQ reported hearing a very weak 
carrier. 

On January 8, DU1CE of the Philippine 
Islands reported a very weak signal on the 
Oscar 1 frequency. A check of the orbital 
data revealed that this was orbit number 
413 at the time reported and the path was 
over Eastern China. 

It has been estimated that entry into 
the earth’s atmosphere took place between 
0400 and 1000 hours 
G.M.T. on January 
13, 1962. 

The final analysis 
on the performance of 
Oscar I showed that 
the distance travelled 
while in orbit was 20 
million miles. The or¬ 
bital period began at 
92 minutes and fin¬ 
ished at 89 minutes. 

The maximum dopp- 
ler shift was 7.5 Kc. 


☆ 


Roy Hart, VK2HO, 
co-ordinator for 
Australia of the 
Oscar project 
shows the Oscar I 
replica . At right is 
a close-up view 
and, below, the 
circuit diagram of 
the transmitter . 



The internal temperature was measured 
by the rate at which the identification signal 
“HI” was repeated, this averaged 10 in 
6.5 seconds, indicating the average tempera¬ 
ture as 127 degrees Fahrenheit. 

The maximum distance over which the 
signal was heard was 1,400 miles by 
W6CQI. 

A world-wide communication network 
covering 26 countries passed 570 reports 
to the Oscar Project communications centre, 
K6QEZ, where all data was correlated and 
passed to WA6GFY, the Oscar control 


centre, and other official bodies. 

Excluding the communication network, 
a work force of 88 participated in the 
project. 

The technical details were:—A crystal- 
controlled oscillator operating on the 5th 
harmonic to produce 72.5 Me, using a 
2N1493 transistor, amplified by a 2N1506 
base-driven transistor buffer stage giving an 
output 180 milliwatts. A Varicap diode 
doubler stage delivered 140 milliwatts at 
145 Me into a 50 ohm coaxial line feeding 
a quarter wave monopole antenna (ground 


*News and notes of Divisional and 
Club activities, submitted for in¬ 
clusion in these columns, should be 
forwarded direct to Pierce Healy, 69 
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CHOOSE THE BEST-IT COSTS NO MORE 




RESIN CORE SOLDERS 

for reliable connections 


0. T. LEMPRIERE & CO. LIMITED. Head Office: 2741 Bowden Street, Alexandria, N.S.W. 
and at Melbourne • Brisbane • Adelaide • Perth 



NEW TELEVISION ENCYCLOPAEDIA 



5 Volumes 
5000 Subjects 


CONTENTS INCLUDE 


1850 Pages 
Fully Indexed 


Television Servicing Methods, Alignment of Video l-F 
Amplifiers, Picture Tube Input Circuits, The Sync Sections. 
{Sweep Oscillators, Automatic Control of Sweep Frequency, 
Sweep Amplifier and Deflection Circuit, Picture Tube Service 
and Adjustments, Television Modulation, Measurements at 
High Frequencies, Analysers and Multimeters, Electronic 
Voltmeters, Signal Generators and Test Oscillators, etc. etc. 
SEE THESE BOOKS — AT OUR RISK! 

We will send you this complete 5 volume set for 10 days FREE 
TRIAL. Read and fill in coupon today. 


CLIP THIS NOW 


Standard Publishing Co. Pty. ltd., 

1 Fleming Place, off 359 Little Collins St., 

MELBOURNE. 

Please send me for 10 days trial the complete 5-volumc set Television Encyclor>«Tedia. 1 
am at liberty to return these books within 10 days of my receipt of them. If I 
keep them I will pay £1/0/0 deposit and £2/0 0 Per month until the total sum of 
£16/16/0 is paid. 

NOTE: The books cannot be purchased separately. 


NAME 

ADDRESS 


OCCUPATION 

SIGNATURE 


PARENTS OR GUARDIAN'S SIGNATURE 
(If under 21) 


plane) operating against the case. 

Power was derived from three 18-volt 
mercury cells. 

The transmitter was keyed electronically 
by a series of multivibrators designed to 
send the letters “HI.” And using 14 tran¬ 
sistors. 

The Oscar package measured 14in x lOin 
x 6in and weighed 10 pounds. 

The more important tests carried out to 
ensure that the transmitter would work when 
placed into orbit were:—Operation under 
temperature extremes of Zero to 150 degrees 
Fahrenheit ( -35 to 4- 65 degrees C). Shock 
50g Max. Acceleration 15g Max, Vibration 
15g Max. and an altitude of 200,000 feet. 

The display of the Oscar 1 replica was 
arranged by the Oscar project co-ordinator 
for Australia, Roy Hart, VK2HO, who will 
be pleased to hear from those interested 
in participating in the activities associated 
with the Oscar III project. 

RADIO CLUBS 

Many inquiries have been received from 
persons throughout Australia and New 
Zealand requesting information on radio 
clubs in their particular areas. 

Where possible, this information has been 
given and clubs concerned have gained 
many enthusiastic members. 

But, as the existence or location is not 
always known, it is considered desirable 
that a list of all clubs be compiled and 
published. 

Therefore an invitation is extended to 
all secretaries or publicity officers to send 
details of their clubs to:—Pierce Healy, 69 
Taylor Street, Bankstown, New South Wales, 
for inclusion in the list. 

Information should include :— 

Postal address. 

Meeting place. 

Meeting date and times. 

If affiliated with the W.I.A. or N.Z.A.R.T. 
or the Youth Radio Scheme. 

AERONAUTICAL RADIO 
CONFERENCE 

The first session of an Aeronautical Radio 
Conference convened by the International 
Telecommunication Union (I.T.U.) opened 
at the Palais des Nations, Geneva, on 
January 27 for a period of four weeks. 
The second and main session is scheduled 
to be held at the beginning of 1965. 

The eventual purpose of the conference 
will be to draw up a new world-wide plan 
for high-frequency long-range communi¬ 
cations for aircraft flying on national and 
international civil air routes. t The existing 
radio frequency allocations for this purpose 
are contained in a Frequency Allocation 
Plan drawn up by the I.T.U.’s last Aero¬ 
nautical Radio Conference, which was held 
in Geneva in 1948 and 1949. 

These plans govern radio communication 
between aircraft and the ground and are 
thus essential to air traffic control for the 
avoidance of collisions. Although the exist¬ 
ing plan worked well over the years, a new 
plan has been necessitated by changes in 
the activity and the pattern of civil aviation 
since 1949—the great increase in air 
traffic, changes of flight routes and the 
opening up of new ones in areas such 
as the North Pole, the Indian Ocean and 
parts of the Soviet Union. 

Other new factors which will be con¬ 
sidered by the conference are: The develop¬ 
ment of VHF communications which reduce 
the use of high frequencies for short-range 
communications in many parts of the world; 
the problems for communications which 
will arise with the introduction of super¬ 
sonic aircraft, and the question of the 
establishment of more centres for broad¬ 
casting meteorological information to air¬ 
craft. More than 120 delegates from over 40 
I.T.U. member countries registered for the 
first session of the conference, whose task 
it will be to determine the technical and 
operational principles to be used in the 
preparation of the plan. In the intervening 
period before the second session, the tele¬ 
communication Administrations of I.T.U. 
member countries will be required to submit 
statistics of flight activity to the Inter- 

































national Frequency Registration Board, the 
permanent organ of the I.T.U. concerned 
with the registration of radio frequencies 
throughout the world. 

These statistics will be processed by a 
computer, thereby providing the information 
necessary for the establishment of the plan 
by the second session next year. 

The Wireless Institute of Australia, repre¬ 
senting the Amateur Service in Australia, 
along with kindred societies through the 
world, are concerned with the demands 
being made on the Amateur Service fre¬ 
quency allocations. 

Recently, at the I.T.U. Space Frequency 
Conference, demands were made on the 
Amateur VHF Bands, in particular the 144 
Me band. It is therefore conceivable that 
demands similar to those made at the Major 
I.T.U. held in 1959 could again be made 
at the second session of the Aeronautical 
Radio Conference. 

In anticipating that the same facilities 
will be extended by the Postmaster-General’s 
Department for the Wireless Institute to 
be represented by an accredited represen¬ 


tative with the Australian delegation to the 
1965 conference and on any committee 
set up to discuss frequency allocations affect¬ 
ing the Amateur Service; the W.I.A. I.T.U. 
fund has been opened. 

At the 1963 Federal Convention, it was 
agreed that a minimum of £3,000 would 
be required and* each Division was allocated 
a proportional amount based on member¬ 
ship. To date, only a small portion of the 
total amount has been donated by members. 

All amateurs are invited to subscribe to 
the fund. Donations should be sent to the 
secretary of the Division in which they 
live. Shortwave listeners and other interested 
persons may also support the fund. 

Send donations to:— 

N.S.W.: Wireless Institute Centre, 14 
Atcheson Street, Crow’s Nest. 

Victoria: P.O. Box 36, East Melbourne, 
C2. 

Queensland: Box 638J, G.P.O., Brisbane. 

South Aust.: Box 1234K, G.P.O., Ade¬ 
laide. 

Western Aust.: Box L002, G.P.O., Perth. 

Tasmania: Box 851J, G.P.O., Hobart. 


r 




WIRELESS INSTITUTE ACTIVITIES 


The February genera! meeting of the New 
South Wales Division held at the Wireless 
Institute Centre took an unusual form. 

The business portion was devoted to dis¬ 
cussing agenda items submitted for the 
Federal Convention, while the latter part 
of the evening took the form of an auction 
sale of various pieces of equipment brought 
in by those present. 

The equipment submitted ranged from 
first-class receivers and test equipment and 
partly constructed gear, to the proverbial 
junk. 

The net result was an all round exchange, 
where most^of those who brought in gear 
spent the proceeds in purchasing that of 
someone else. 

The efforts of Ted Davies, VK2FE, as 
auctioneer and Warick Johnston as tally 
clerk added zest to the proceedings and a 
10 per cent donation on all sales to the 
divisional treasurer’s cash box. 

VHF GROUP 

The VHF and TV Group will hold their 
annual meeting on April 3 at the Wireless 
Institute Centre, 14 Atcheson Street, Crow’s 
Nest, commencing at 8 p.m. 

The business of the evening will include 
the presentation of the Chairman’s Trophy 
to the most successful member in the various 
contests held during the past year, the 
presentation of the chairman’s report and 
the election of office-bearers for the ensuing 
year. 

Membership of the grouD is open to all 
financial members of the division who regi¬ 
ster with the secretary of the VHF and 
TV Group. 

HUNTER BRANCH 

The February meeting of the branch, 
which took the form of a film night, was 
held in the Technical College, there being 
a capacity audience. 

The Hon. Allen Fairhall, Minister for 
Supply, VK2KB, had arranged, through 
Frank Cox, VK2APO, to make available 
the film “Friendship Seven” for screening 
at the meeting. Rodney Praut, VK2CN, was 
the projectionist and all who attended 
agreed that the film was most worthwhile. 

The April meeting will see the new 
officers for 1964 in attendance to welcome 
from Sydney Les Jenkins, VK2ZBJ, of the 
C.S.I.R.O. 

Les has promised to talk about the front 
end design of receivers, especially for VHF. 
It will be remembered that he was respon¬ 
sible, with Des Mills, VK2ZDN, for the 
first two-way communication between New¬ 
castle and Sydney on the 432 Me band. 

This lecture should be a most informative 
one and members are reminded that the 
date for the lecture is Friday, April 3, in 
Room 15, Classroom Block, Newcastle 
Technical College, Tighes Hill. The meeting 


commences at 8 p.m. and visitors are wel¬ 
come. 

Many Newcastle members visited the 
Central Coast Radio Club’s Field Day, 
which was held at Gosford on Sunday, 
February 23. All the regular competitors 
took part in the various transmitter hunts 
and mobile scramble, but all the prizes 
were taken out by the Sydney and Gosford 
boys. 

Apart from the excellent meal prepared 
by the Gosford ladies, next in popularity 
was the disposals sale. Most of the local 
members were seen walking to their cars 
loaded with bargains following the sale. 

The Gosford club is to be complemented 
on another interesting and successful day. 

Broadcasts from the branch station, 


CABLE REELS 



AK INSTANT SUCCESS TON 
THE REMOTE OPERATION OF 
ELECTRICAL APPARATUS 

CR240-A Sin WIDE DRUM 

10ft Cable Capacity .... £10/17/ 
50ft Cable Capacity .... £12/19/ 
100ft Cable Capacity .... £15/11/ 
Price includes cable. 

CR240-B lOln WIDE DRUM 

10ft Cable Capacity .. .. £13 
100ft Cable Capacity .. .. £18 
200ft Cable Capacity .... £21/14/ 
300ft Cable Capacity .... £25/18/ 
Price includes cable. 

TRADE INQUIRIES INVITED. 
Write for details. 

WILLIAM WILLIS 

& CO. PTY. LTD. 

428 ELIZABETH ST, MELBOURNE 
Cl. PHONE 34-6539. 


BRIGHT STAR CRYSTALS 


JSL 



FOR ACCURACY, STABILITY, 
ACTIVITY AND OUTPUT 

Our crystals cover all types and frequencies in common 
use and include overtone plated and vacuum mounted. 

Holders include the following: DC11., F.T. 243., H.C.— 

61)., CRA., B7G., OCTAL, HC-18U. 

5.5 KCS. TV Sweep Generator Crystals. 

£3/12/6 plus 121 P.c. sales tax. 

100 KCS a.id 1000 KCS. Frequencies Standard. 

Crystals £8/10/ each plus 121 per cent sales tax. 

AUDIO ULTRASONIC AND SPECIAL CRYSTALS 
PRICES ON APPLICATION. 

The following fishing craft frequencies are available in F.T. 243 holders: 

6280, 4095, 4535, 2760, 2S24, 2182, 4620, etc. 

Immediate delivery available for all above types. 

AMATEUR TYPE CRYSTAL 3.5 and 7 MC BAN© 

Commercials — from £3/12/6 each plus 121 per cent sales tax. 

Amateur — from £3/-/- each plus 121 per cent sales tax. 

Regrlnds £1/10/-. 

Crystals for Taxi and Bush Fire Sets also Available. 

We would be very happy to advise and quote. 

Representatives Aust. and New Zealand — Messrs. Carrel & Carrel , Box 2102, Auckland 
Mossrs Atkins (W.A.) Ltd., Messrs. Price's Radio, Messrs Lawrence and Hanson 

894 Hay St., PERTH. 5-6 Angel Place, SYDNEY. Electrical (Vlc.j) Pty. Ltd., 

A c Diu Messrs. United Radio Distribu- 54 Collins St., HOBART and 

mTzS ChXH. \ L,d - tor, Pty. Ltd., » St. John St., LAUNCESTON 

BRISBANE ’ 175 Phillip St., SYDNEY. Tasmariii. 

"Contractors to Federal and State Government Departments." 

BRIGHT STAR RADIO 

46 Eastgafe St., Oakleigh, S.E. 12, Vic. 57-6387 

WITH THE CO-OPERATION OF OUR OVERSEAS ASSOCIATES OUR 
CRYSTAL MANUFACTURING METHODS ARE THE LATEST. 




















A.W.A. CRYSTAL CALIBRATERS 

50-100 and 1.000 KCs 6 Volt Supply 

£12-10-0 EACH 


VALVE AND CIRCUIT TESTERS 

240 Volt and Battery Less Case. 

£10-10-0 EACH. 

COSSOR DOUBLE BEAM OSCILLOGRAPH 

£35-0-0 


ROTARY CONVERTERS 

Input 24 Volt D.C. Output 230 Volt A.C. 
50 CPS at 150 Watts. £10-10-0 EACH 


Pye Reporter Radio Telephones Ex-Cabs. Complete with 12 Valves. 
Min Types 12V Vibrator. Power Supply, Speaker, etc. Approx. 
70 Mcs., suit conversion. £15/10/- each. 


CLEARANCE OF ODDMENTS 

CARTON OF OVER £5 WORTH OF PARTS, ONLY £2-0-0. 


American Collins Chokes, 4 Henries, 
350 M.A., D.C. Resistance, 55 Ohms. 

22/6 each. 


Single Headphone with Headband, 
Low imp. 

5/ each. 


Brand New Box of 10 Asstd. 
7 Pin Miniature Valves. 

£ 2 / 10 /, 


WELDING ELECTRODES 

Hard surfacing 12 gauge. Bundle of 
100, 7/6, or £2/10/ per case of 1,500 
electrodes. Weight of case 781b. 15 
packets per case. 


Box of 20 Asstd. Rectifiers. Ideal for 
Relays, Model Trains, Meters and 
Trickle Chargers. 

Only 17/6. 


TO CLEAR 

9 pin Valve Cans 1/ each 

Hand Microphone with Press to 
Talk Switch. 5/ each. 

5 amp Fuses 2/ per doz. 

35 ohm, 5 watt, w/w. Resistors. 

1/- ea. 

Pots, 120K. 

Pots, 100,000 ohms. 

Pilot Lamp Holders. 

VR92 Valves. 

put 
ut. 


Genemotors, 
200 MA 
Range Findi 
12SK7 Valvj 
6F5 Valvei 
Small Phoj 
P.M.G. P] 


1/6 each 
1/6 each 
6d each 
2/ each. 
12V, 1,200V, 

£1/10/ each. 
£4/10/ ea. 
2/- ea. 
2/6 ea. 
Jack, Suit Standard 
e plugs 2/ ea. 


High Voltage Plastic CONDENSERS 

.02 Mfd. 5,000 DCW 2/3 each 

.02 Mfd. 3,000 DCW 2/3 each 

.05 Mfd. 3,500 DCW 2/3 each 

.01 Mfd. 5,000 DCW 2/3 each 

7 Pin Hi Insulation Sockets 9d each. 
7 Pin Sockets and Shields. 2/ each. 

Tag Strips, 1 doz Mixed. From 
4 Tag to 9 Tag 7/6 doz, 

TV IF Formers and Can with 
slug 2/ 6 ea. 

FORMERS. ONLY 1/ DOZ. 

1 mfd 600v Block Condensers 2/6 ea. 
Phone Plugs, P.M.G. type 2/6 ea. 

2 Phone Plugs with cords 4/6 ea. 

7-pin Miniature Valve Straighteners 

i>/6 ea. 

Relay counters, 0-9999 7/6 ea. 

Headphones, low imp. 13/6 pr. 

Carbon Mic. Inserts 2/ ea. 

Bowden Cables, 6ft 5/ ea. 

SCR522 Circuits 12/6 ea. 

P.M.G. Key Switches. Ideal model rail¬ 
way intercoms, etc 2/ ea. 

6BY7 Valves 5/ ea. 


I.R.C. W/W RESISTORS 


25 

75 

2 

10,000 

80 

50 

100 

150 

1.500 

2,000 

2.500 
5,000 

10,000 


ohms, 

ohms, 

ohms, 

ohms, 

ohms, 

ohms, 

ohms, 

ohms, 

ohms, 

ohms, 

ohms, 

ohms, 

ohms. 


20 Watts 
20 Watts 
40 Watts 
5 Watts 
30 Watts 
50 Watts 
50 Watts 
50 Watts 
20 Watts 
20 Watts 
20 Watts 
20 Watts 
20 Watts 


2/6 ea. 
2/6 ea. 
2/6 ea. 
1/ ea. 
2/ ea. 
2/6 ea. 
2/6 ea. 
2/6 ea. 
2/6 ea. 
2/6 ea. 
2/6 ea. 
2/6 ea. 
2/6 ea. 


T/l ARTICLES PLUS FREIGHT 

PARAGON RADIO 

479 PARRAMATTA ROAD, LEICHHARDT — 
560-9402 (TOP TAVERNER'S HILL) 560-9402 


VK2AWX, are now transmitted on 1820 
Kcs as well as the regular frequencies of 
3595 Kcs and 144.443 Mcs. 

Good reports have been received of recep¬ 
tion on the new frequency and listeners 
in the local area who have previously had 
difficulty with the 80 metre signal should 
receive the Top Band broadcast without 
difficulty. It should be remembered that it 
is possible to make a very simple modi¬ 
fication to a standard broadcast receiver 
so that the Top Band may be received. 
This method was outlined in a recent copy 
of “Radio, Television and Hobbies.” 

Reports on reception on any frequency 
used by VK2AWX are always welcomed 
and will be confirmed with a QSL card. 
Please address your report to: — VK2AWX, 
Bolton Point, New South Wales. 

The new radio club planned for the 
Westlakes area is almost ready to commence 
operation and it is hoped that a timetable 
of proposed class times will be published 
in the next issue of these notes. In the 
meantime, work is progressing on the erec¬ 
tion of aerials, and half wave dipoles for 
80 and 40 metres and a Marconi for 160 
metres are already installed. 

Club members are most grateful to local 
amateurs and business houses for donations 
of equipment to help in setting up the 
new club. 

CENTRAL COAST SECTION 
FIELD DAY 

The very popular Central Coast Section’s 
Field Day held on Sunday, February 23, 
at the Gosford Racecourse, was an out¬ 
standing success. 

One hundred and twenty-eight amateurs, 
together with their families, brought the 
total attendance to close on 300. 

The ideal weather, the location and the 
work of the ladies’ committee in providing 
an excellent lunch in addition to morning 
and afternoon teas left nothing to be 
desired. The organised contests, sale of dis¬ 
posal equipment, and a demonstration of 
the latest commercial Single Side Band 
equipment by Ron Richardson, VK2ALR, 
satisfied the “technical” side of the day. 

The events of the day commenced with 
a 7 Me scramble among the mobiles con¬ 
verging on Gosford from Newcastle and 
Sydney. This was followed during the day 
by two 144 Me Hidden Transmitter hunts. 
The hazards that the Brisbane Waters and 
the surrounding hills present to the partici¬ 
pants in hidden transmitter hunts require 
all the skill that can be mustered. 

An interesting display and discourse by 
Roy Hart, VK2HO, of the replica of the 
Oscar 1 Satellite added a further interest 
to the day’s activities. 

The launch trip down the scenic Brisbane 
Waters during the afternoon provided added 
enjoyment for those not taking part in the 
transmitter hunt. 

The proceedings were concluded with the 
presentation of excellent prizes by Maj. 
Collett, VK2RU, president of the Central 
Coast Section, who thanked all for attend¬ 
ing and hoped to see them again next 
year. Thanks were also extended to the 
trade houses who donated the excellent 
prizes. 

Prize winners were:— 

7 Me Scramble: 1st, VK2AAH; 2nd, 
VK2AWZ. 

Morning 144 Me Hidden Transmitter 
Hunt: 1st, VK2ZCF; 2nd, VK2AAH; 3rd, 
VK2ZPI. 

Afternoon 144 Me Hidden Transmitter 
Hunt: 1st, VK2ZIN; 2nd, VK2VU; 3rd, 
VK2AWZ. 

Contests of Luck and Skill: VK2ZRG, 
VK2ZPI, Mrs E. F. Smith. 

Visitors from the greatest distance: 
HB9QO and ZL3WB. 

VICTORIAN DIVISION 

The Victorian Division of the W.I.A. 
will hold their annual State Convention on 
Saturday and Sunday, April 18 and 19. 

This year, the venue will be Traralgon 
in South Gippsland and plans have been 
made for a most interesting and enjoyable 
weekend. 


























The convention will open with the official 
dinner at 6 p.m. and will be followed by 
the annual meeting, which is timed to 
conclude at 11 p.m. During the meeting, 
arrangements have been made for the ladies 
to attend the local theatre. 

On Sunday morning there will be a tour 
of inspection of the Victorian State Elec¬ 
tricity Commission’s installations at Yal- 
lourn. These include the power station, open 
cut coal mine and the brickette manufac¬ 
turing plant. 

Following the tour of inspection, a picnic 
lunch will be held at the Noondarra Dam, 
eight miles from Traralgon. The afternoon 
will be devoted to hidden transmitter hunts 
and other contests for the wives and fami¬ 
lies. 

Reservations for the dinner and bookings 
for hotel or motel accommodation should 
be sent to:—J. G. Colley, VK3QZ, 28 
Charles Street, Traralgon. 

If you are travelling south that weekend, 
go via the Prince’s Highway and spend an 
enjoyable stop-over at the convention. 

A special welcome will be extended to 
interstate visitors. 

576 Me RECORD 

The Australian record for a two-way 
contact on the 576 Me band over a distance 
of 80 miles, made in Victoria, has been 
broken. 

On December 15, a two-way contact was 
made over a distance of approximately 100 
miles between VK6LK/Portable at Cape 
Naturaliste and VK6ZDS/Portable at Mount 
Solus. Crystal controlled equipment was used 
in the tests. 

At the time of compiling these notes, 
David Rankin, VK3QV, Federal Executive 
VHF Liaison officer, reported that he had 
not received official claim for the record, 
but expected that the West Australians 
would soon file the claim. 

EXPERIMENTS IN CAVES 

In a recent issue, mention was made in 
these notes of experiments in providing 
radio communication with the surface from 
with limestone caves. 

Details received of the work currently 
being carried out by members of the Sydney 
Speleological Society in the Jenolan and 
other caves is very interesting. 

The current project is the use of a 
magnetic direction finder to locate the sur¬ 
face position of caves as an aid or alter¬ 
native to surveying them. 

The instrument used is a transistorised 
power supply inverter, coupled to output 
coils on a ferrite rod as a transmitter 
operating on a frequency of 1,500 cycles. 
A high gain transistor audio amplifier with 
a large pickup coil as the receiver. 

This instrument can locate the under¬ 
ground position of the transmitter within 
an accuracy of several feet from a depth 
up to 400 feet. 

Radio contact is maintained between the 
two parties by means of BC611’s and WS46’s 
on 8.5 Mcs. 

Some interesting propogation effects have 
been observed on this frequency and it 
would be interesting to make comparison 
with amateur frequencies to ascertain if 
the same effects apply. 

On February 15 and 16, VK2ZOD, 
VK2ZYZ and VK2ZBA accompanied a 
party engaged in positioning the Skeleton 
and Jubilee Caves at Jenolan using the 
equipment. As only one portable 144 Me 
unit was available, no underground tests 
were made, however contacts made with 
Sydney from Mt. Porcupine, Jenolan and 
the Jenolan State Forest created an interest 
in the A.O.C.P. among club members. 

Any amateur operators interested in parti¬ 
cipating in these experiments are invited 
to contact the Sydney Speleological Society 
through Mr Harry Pemble, 79 Saunders 
Bay Road, Caringbah, N.S.W. Phone 
523-4142 or BX4111 (business hours). 

JOHN MOYLE MEMORIAL 
FIELD DAY 

Poor band conditions generally have been 
reported by stations participating in the 
1964 John Moyle Memorial National Field 


Day. Indications are that the scores will 
be smaller than in 1963. 

From observations made during the con¬ 
test, VK5LZ/P, the Elizabeth Amateur 
Radio Club station, appeared to be doing 
better than other stations in the field. 

In New South Wales, a multi-operator 
station of the Division’s VHF Group, orga¬ 
nised by Horrie Lapthorne, VK2HL, and 
operating under the call sign VK2AWI/P, 

Located at Terry Hills, just north of 
Sydney, a party of eight spent the night 
under canvass, but during the period of the 
contest the station was visited by many 
more of the VHF Group. 

The equipment was powered by portable 
alternators and the bands used were:-— 
3.5, 7, 14, 20, 50, 144 and 432 megacycles. 
A fire lookout tower provided an excellent 
support for the antennas. 

Conditions on 3.5 and 7 Me were very 
poor and most contacts were made on 
14 Me. However, the greatest enthusiasm 
was shown over the four 432 Me contacts 
made with VK2ZCF, VK2ZAL, VK2ZBJ 
and VK2ZBL. The contact with VK2ZBJ 
being over a 50 mile path. 

Those who took part in the station’s 
activities express their thanks to the officers 
of the Kuring-gai Park Trust in making 
the location available to them. 

Another station in the field was VK2VL/P 
at Mount Wilson in the Blue Mountains. 
Bands used were 3.5, 7 and 144 Me. How¬ 
ever, despite the good location at an 
elevation of 3,200 feet, the conditions on 
the high frequencies were very poor. 

Other stations heard operating mobile 
around the Sydney area were:—VK2RX, 
VK2AAH, VK2ASZ and VK2ARZ. 
YOUTH RADIO SCHEME 

As mentioned elsewhere in these notes, 
a list of all radio clubs is to be compiled 
for publication. This applies also to youth 
radio clubs in schools. For intending orga¬ 
nisers of such clubs requiring information 
on affiliation with the scheme, details can 
be obtained from the Federal Co-ordinator, 
Rex Black, VK2YA. Wireless Institute 
Centre, 14 Atcheson Street, Crow’s Nest, 
New South Wales, and, in other States in 
the Commonwealth, from the Divisional 
Secretaries. (Postal addresses given in notes 
on I.T.U. matters.) 

ILLAWARRA YOUTH RADIO CLUB 

The organisers of the Illawarra Youth 
Radio Club are very concerned at the 
unsuitability of the present club premises 
and have spent a lot of time searching 
for something better, but with no success. 
However, they appealed to the local City 
Council for assistance and are hoping it 
will be forthcoming. 

On the other hand, the Wollongong 
Aerial Patrol have been most generous. Mr 
Tony Bevan, of the Patrol, contacted the 
club with an offer of some radio gear 
which was surplus to their requirements. 
With the result that the club scored an 
AMR300 receiver and a large transmitter, 
complete in all details and in its original 
crate, capable of covering the 80, 40 and 
20 metre bands. 

The Committee express their sincere 
thanks to the Patrol for their generous 
support. 

Although the club already had their own 
transmitter, built by VK2ZCX, the addi¬ 
tional equipment wijl be excellent for 
demonstration and instructional purposes. 

During November last, two more lads 
sat for and passed their elementary exams. 
Both gained high passes. 

The club’s instructor, Jack Williams, 
VK2ZCX, has just constructed and demon¬ 
strated what could easily be the largest 
moving coil milliammeter ever seen. 

At 30 milliamperes full scale deflection, 
this home-made meter provided Jack with 
an excellent demonstration unit and club 
members could easily see “what went on 
in the works.” This is one lecture the boys 
should recall. 

Don Fisher, VK2AFD, publicity officer 
for the club, will be pleased to supply 
details of their activities. 

Address inquiries to D. J. Fisher, Kapooka 
Avenue, Dapto. 


TUDOR RADIO 

L. E. Chapman 
103 ENMORE ROAD, 
ENMORE, N.S.W. 
PHONE LA1011 


ESTABLISHED 1940 


Philips TV Tuners 

£7/10/0 

Transistor Speaker 


Transformers 

10/0 

2-gang and 3-gang Con¬ 


densers 

10/0 

TV Safety Glass, all sizes £1/15/0 

Garrard Plug-in Stereo 


Heads 

£2/0/0 

TV Masks, 23-inch, 21- 


inch 

15/0 

10,000-ohm Pots 

5/0 

15K Pots 

4/0 

50M Pots 

4/0 

1 meg. Switch Pots 

7/6 

Speaker Transformers, 5,000 

to 3 ohms 

12/6 

IF Transformers, Philips, 


each 

7/6 

Aerial and Osc. Coils, ea. 5/0 

Oak 4-position Switches 

7/6 

2-Position 

5/0 

Dual 10,000 Pots 

5/0 

15M 

5/0 

50M Meg. 

5/0 

1 Meg. 

5/0 

* Meg., 25 Meg., 200M 

Lin, 200K Lin., 50M 

Log, 200K, 500K, 

500M Log, 5 OK, 

25,000 switch, each 

5/0 

Electric Condensers, 3 in 

1 . 

24, 350, 400, 


100, 25, 40, 

7/6 

50, 350, 400 


8 mfd, 350 

5/0 

16 mfd, 350 

7/6 

32 mfd, 350 

7/6 

TV Power Transformer, 

, ideal for 

amplifiers, 300 mil., 225 ; 

a side £4 

Silicone Diodes 210 

10/0 each 

Speakers 3 in 

£10 0 

5x4 

£15 0 

10 x 3 

£15 0 

4in with Transformer 

£15 0 

12in 12PQ 15 Watt 

£6 15 0 

M.S.P. Twin Cone 8in 

£2 15 0 

12in Twin Cone 

£3 15 0 


Mini Cable 4 strand shielded. 

Lots of uses including micro¬ 
phone lead 1/ yd. 

Radio knobs push-on doz, 5/0 

Mullard 10.10 Amplifier 

chassis £1/5/ 

Miniature valve sockets 7 and 

9 pin 1/0 

Octal valve sockets 1/0 

Dual Concentric pots: 0.25, 

0.25, O.meg, 10,000, each 5/0 

Pots: 0.25 meg, 2,500 

switch, 0.1 switch, each 5/0 

0.1, 0.5, each 4/0 

Valves 6R3 1S5 10/0 

6BM8, 6AN7, 6N8, each 12/0 

6DX8, 6BU8, 6DTC, each 10/0 

Speaker transformers 15 ohm 

for 12 inch 15/0 

Power transformers, 40 mil, 225 

a side £1/5/ 

100 mill 28/5 a side £1/15/0 

Voltage Doubler. Trans. 

250 mil, 110 SEC. £4/0/0 

Sets of Philips TV IF. 

Trans. £1/15/0 

New 23in TV Chassis, well 
known make. 95% com¬ 
plete, including P.T. £42/0/0 
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Special Purchase of Manufacturer’s stock of Transistors and Transistor Components 
enables us to offer Transistors and Kit-sets at a fraction of original cost, 


Complete KIT for TRANSISTOR 6 PORTABLE £10/19/6 

The complete kit of parts for the transistor six includes six transistors, printed 
circuit board, coil kit, 4in speaker, Ferguson driver and output transformers, 
heavy duty battery and all necessary parts to complete the set with full in¬ 
structions. Set is housed in attractive plastic case as illustrated. 

Set can be supplied wired and tested at £2 extra. 

Dials available for all States. Post and Pocking extra N.S.W., 10/; Interstate, 13/. 



: V ,v - " 



NEW ENGLISH MAZDA TRANSISTORS 


TYPE 

XA101 

XA102 

XB103 


EQUIVALENT 

OC45 R.F. Transistor .. 

OC44 Osc. Transistor. 

OC 75 Audio general purpose 


5'6ea. 


Ducon type SFT 123 equiv. OC74.7/6 ea. 

Available in matched pairs at.15/ pair 

AUDIO OUTPUT 

Post and packing on transistors 1/6 any quantity. 


A.W.A. 23" E.H.T. transformers and 23" NO deg. deflection yokes. New manu¬ 
facturers stock E.H.T. units 50/-. Deflection yokes 50/-. Post free 


866 . 15/ 

6X5GT. 7/6 

5Y3GT. 9/9 

5Z4G.12/6 

6J6.12/ 

1C4. 7/6 

1T4. 4/6 

3S4.10/ 

1A7GT.9/6 

1D8GT.9/6 

6K8G. 6/9 

6SJ7GT. 9/6 


NEW VALVES AT BARGAIN PRICES 


12K8.10/ 

EK32. 6/9 

6SA7GT. 9/6 

6SH7. 5/6 

105G. 2/6 

1P5G. 2/6 

1C7G. 3/ 


1K5G. 4/ 

1M5G. 4/ 

1K7G. 4/ 

6C8G. 5/ 

6SS7. 8/6 

6H6. 2/6 


6H6GT.2/6 

6K7GT. 7/9 

6U7G. 5/ 

7C7. 3/6 

78. 7/6 

12AU7.11/6 


Please add postage on all valves. 


6F6 10/ 

884 . 10/ 

12SK7. 5/ 

6B8.10/6 

VR65A.2/6 

7193. 2/ 

I2A6. 5/ 

12SH7. 5/ 

6K7G. 4/6 

955 . 2/6 

954 . 2/6 


NEW 4-SPEED STEREO & MONO PLAYERS AT LESS THAN HALF-PRICE 


PHILIPS 4-SPEED 
6v. BATTERY PLAYER 

MONO .. £4/17/6 
STEREO .. £5/17/6 

POST & PACKING, N.S.W. 7/6 
POST A PACKING INTERSTATE 12/6 EXTRA 



COLLARO 4-SPEED 240v. 

A.C. RECORD PLAYER 

MONO .. £5/17/6 
STEREO .. £6/17/6 

POST & PACKING, N.S.W. 70/ 

POST & PACKING, INTERSTATE 15/ EXTRA 



MITY-AMP 


5-Transistor amplifier, 2 watt output, 6 or 
12 volt input. 3 to 35 ohm output. Suitable 
for record players, inter-com. or any appli¬ 
cation where a small amplifier is required. 
Circuit supplied. £7/15/- 

?ost and Packing 5/. 





NEW PORTABLE RECORD PLAYER 
CASES TO SUIT ABOVE TURNTABLES 

Attractive two-tone cabinet with plastic trim. 
Supplied with 5in x 7in speaker in felt-lined enclosure. 
Space for amplifier and batteries or power supply. 
Dimensions 15in x 13in x 7in. 

£5/15/- 

Post and Packing: N.S.W. 9/-. Interstate 12/-. 


NEW POWER TRANSFORMERS 

60mA prim.: 240v with 230v tapping Sec. 
285 x 285 with 6.3v filament winding 
60mA., 25/-. Plus postage: N.S.W., 3/6; 
Interstate, 5/3. 

Prim.: 240v, Sec. 385 x 385 at 80 m.A., fil. 
6.3 and 5v.,27/6. Post.: N.S.W., 4/; In¬ 
terstate, 7/6. 

60 m.A. H.T. Chokes, 7/6. Post: 2/-. 


EXTENSION SPEAKERS 

New Rola 9x6 speakers In case with volume 
control, 75/. Post: Interstate, 5/6; N.S.W., 4/. 


NEW MULTIMETER _ 61/- 

POST EXTRA 

METER 0-1 mA 1,000 OHMS PER VOLT 
A.C. RANGES D.C. RANGES CURRENT 



0—250v 
O—50Ov 
0—1000V 

0—IMA 
0—100MA 
0—500MA 


SUPPLIED COMPLETE WITH TEST LEAD 
RANGE 0-100,000 OHMS 


NEW LORENZ ELECTROSTATIC 

H.F. SPEAKERS 

Improve the response of your Hi-Fi 
equipment with these speakers at a 
fraction of their original cost. 

20/- Post and packing 2/-. 


MICA AND CERAMIC 
CONDENSERS 

Standard Mica Condensers, small current types 

17/< per 100. 

I mm! O Postage 1/6. 


NEW RESISTORS 
AND CONDENSERS 

These new Resistors (mainly I.R.C.) 
and Condensers include many popular 
values. Hie condensers are paper, 
mica and ceramic, some are older types 
and shop soiled. 

RESISTORS OR CONDENSERS, 
12/6 per 100. 

Post and Packing 2/9 extra. 


NEW POTENTIOMETERS 


With SWITCH 
STANDARD 
SPINDLE 

l.MEG 

500,000 ohms. 
100,000 ohms. 
50,000 ohms. 
5/6 ea. 


WITH SWITCH 
SHORT 
SPINDLE 

2,500 ohms. 

25 k 

500,000 ohms. 
2/6 ea. 


LESS SWITCH 
STANDARD 
SPINDLE 

15,000 ohms. 
l.MEG 

200,000 ohms. 
500,000 ohms. 
5,000 ohms. 
500 ohms. W.W. 
3/6 ea. 


2.2 MEG 
PRE-SET 
SLIDER 
POTS 

1/6 


TAB. POTS. 
(PRE-SET) 


25k. 

250k. 

1 meg. 

2 meg. 
2/ each. 


NATIONAL RADIO SUPPLIES 

332 PARRAMATTA ROAD, STANMORE, N.S.W. PHONE LM7398. 


























































































SPECIAL PURCHASE OF FACTORY STOCK 


NEW 8" and 4" EXTENSION SPEAKERS 



8 in Extension Speakers 
in polished case, 
£4/15/ 

Post and Packing: N.S.W. 7/6; 
Interstate 12/6. 



These 4” speakers arc mounted 
polished cabinets suitable for use as 
intercom, units or extension speakers. 
LIST PRICE <£6. 

SPECIAL PURCHASE ENABLES US 
TO SELL THESE UNITS AT 40/. 
Post and packing, N.S.W., 6/9. 


NEW PEN-MAG SPEAKERS by Australia's leading 
Manufacturer AT LESS THAN HALF PRICE 

(We cannot adrerthe the name) 

31 in Pe* Mag . 22/61 POST AND PACKING 

Interstate 

4/6 


Sin Per Mag. 27/6 )■ N.S.W. 

Sin x 7in Per Mag . 32/6 j 3/6 

37/61 

I ! 


6 in x 9in Per Mag 


6 in x 9in Per Mag. Heavy L 5 /. 

duty, 15 ohm . 38/ j 

Sin per Mag. 37/6J 

12in Per Mag . 67/6 7/6 

Speaker Transformers for above 


7/6 


10 /- 


interstate, v/v. ” M 9 ^ / 

NEW GAEEARD RECORD CHANGERS 

These New English Garrard Changers with High Fidelity Crystal Pick-ups and Sapphire Styll have just been superseded. We are selling same 
at LESS THAN HALF PRICE. Available in STEREO at £12/15/-. 

POST AND PACKING EXTRA. N.S.W. 15/-, OLD., VIC., TAS., 22/6, W.A., S.A., 30/-. 

NEW ACOS PICK-UP FOR 7in RECORDS 

These new English “Acos" pick-ups are fitted with GP50 crystal cart¬ 
ridges, sapphire stylus and plastic arm with mounting base .. 12/6 

Post and Packing 2/-. 

HIGH-SPEED 240V. AC/DC MOTORS 

These 240 v. a.c. or d.c. motors axe 1/8 H.P. with a speed of 
7.000 R.P.M. and are ideal for small drills, grinders, etc. Dimensions. 

SViin x 3V6in, with 5/16in spindle.37/6 

Post, N.S.W. 5/-; Post, Interstate, 8/6. 

NEW 4-SPEED STEREO NEW STEREO CHANGER. 

PLAYER F.O.R..£8/15/0 4-SPEED F.O.R. £10/15/0 

SLIDER-SWITCHES 

10 pole 2 -way silver plated contacts 3/9 

TYGAN AND SARLON SPEAKER GRILLE FABRIC 

54in wide. List price 60/- per yard. To clear at 30/- per yard. 

Postage and packing N.S.W., 3/6; Interstate, 4/6. 

BATTERY CHARGER RECTIFIERS 

New Selenium Rectifiers, 6 or 12 volt, at 4 amp., 37/6. Post. N.S.W., 2/; Inter¬ 
state, 2/. Transformer for above rectifier tapped for 6 or 12 volt, with circuit 
for charger, 47/6. Post, N.S.W., 7/6; Interstate, 10/. 

As above, 6 or 12 v., at 2 amp, 27/6. Posti N.S.W., 3/6; Interstate, 4/6. Trans¬ 
former for above. 37/6. Post: N.S.W., 3/6; Interstate, 4/6. 

NEW 240V. A.C. MOTORS 

These small motors, size 3in x 3in x 3'/^in, arc 1-12 h.p. 
but are only suitable for intermittent use. 29/6. Post 
N.S.W. 3/6. Int. 5/. 

NEW A.W.A. OAK SYNCHRONOUS VIBRATORS, 7-pin, 6v. 7/6. 1 NYLEX HOOK-UP WIRE, Single .02*, 14/ per IM yards. 

Post and Packing 2/. 1 Post N.S.W. 5/; Interstate 7/6. 


SCOOP PURCHASE OF POTENTIOMETERS 
RESISTORS AND CONDENSERS 

We have purchased the resistor and condenser stock held by Bush- 
Simpson who have ceased the manufacture of TV and radio equipment. 
The resistors arc mainly I.R.C. and include most standard values from 
200 ohms to 5 meg in V 2 , 1, and 2 watt. Also some wire wound. List 
price £4/10/ per 100. 

The condensers are in most popular makes and include mica ceramic, 
paper and electrolytic in most popular values. 

List price £5/10/ per 100. 

The potentiometers are all current types and include switch pots and 
dual concentric. List price £6 per dozen. 

SPECIAL PRICE FOR ABOVE 
Resistors or condensers in boxes of 100 mixed values 
20/ Post and packing 2/9. 

Potentiometers, 25/ per doz. Post and packing 2/9. 


NEW ELECTROLYTIC CONDENSERS 
AT LESS THAN HALF PRICE 


100 mfd 400v. 9 6 

70 mfd 4- 30 mfd 400v. 9 6 

100 mfd + 200 mfd 350v.12 6 

50 mfd 12v. 2 0 

64 mfd 350v. 7 6 

16 mfd + 8 mfd 300v W. 7 6 


POST 

EXTRA 


Imported National Transistorised Shoulder Megaphone 

These shoulder megaphones manufactured by National Radio Japan have an 
output of 4 watts, and are supplied complete with inbuilt horn type speaker, 
batteries and microphone list price £39. 

Special Price £25 Post extra 


TWIN TELESCOPIC TV AERIALS 

Extends to 36in each section 
can be used singly for car or 
portable radio.20/ 

POST FREE. 


s 



25 WATT.£25/17/6 

15 WATT. £19/17/6 

Post Extra on 15 Watt 
N.S.W. 10/ Interstate 15/. 

25 Watt by Rail or Air. 
Too Heavy for Post. 


NEW 15 & 25 WATT P.A. AMPLIFIERS 

The 25 Watt Amplifier uses 5 valves plus 2 rectifiers including two EF86 low noise valves as micro¬ 
phone rreamplifier and two EL34 valves in push-pull output. 

All amplifiers arc fitted with Ferguson output transformers with voice coil tappings of 2 to 15 ohms 

The 25 watt amplifier can be supplied with line output transformer tapped from 100 to 600 ohms if 
required at 20/- extra. 

Inputs provided for microphone, pick-up, and radio with mixing facilities and tone control. 

The 15 watt is as above but using two 6BQ5 valves in push-pull output. 

12 in speaker for above (10 watt). 67/6 

Crystal Microphones for amplifier..47/6 


NATIONAL RADIO SUPPLIES 

332 PARRAMATTA ROAD, STANMO RE, N.S.W. Phone LM7398 
















































POWER SUPPLY 

240v AC in I2v I)C out 300mA. 
30mA at 160 volt. Id^al for 
Tester. £ 3 / 15 /0 

WALKIE TALKIES 

Nine Transistor 27.24 m/cs, com¬ 
plies with P.M.G. Regulations. 
Range W 2 to 5 miles. Dim. 6in x 
3in v lViin. 3 month’s guarantee. 

Only £49/10/0 
for set of two 

Post N.S.W. 7': Interstate 9/6. 

SWITCHBOARD 

FRAMES 

Steel, ex P.M.G. 

Heig.it 45in x 27in x 34in, make 
Ideal Test Bench. £5 each. 

Height 68in x 25in x 40in, £7/10/ 
ea. 5/ cartage to rail. 

Freight payab.c at nearest amended 
RIy. Stn. 

NIFE CELLS 

1.2 Volt fully charged. 4m x 3in 
x lin 4 AH. 


10/- each 


Post N.S.W.. 2 6. Interstate 3 6, 
2.4v 6in x 2in x 2Va 10 A.H. 25/. 
I.2v, 8 x 4 x 2in 25 A.H. 39/6. 
Post. N.S.W.. 7 : Interstate 9/6. 



VALVES 


BRAND NEW 



IN CARTONS 


► Special 

discount for quantity < 

I 6SN7GT 

9/6 6J5 . . . 

4/6 ; 

> 89 

10/ 6Y6 . 

10/. - 

| 6Q7 

7/6 6X4 . . 

10/- < 

12SA7- 

12/6 6SA7 

io/- ; 

► 6H6 

4/6 6C8 . . . 

7/6 ! 

* 80 

12/6 6F8 . . . 

7/6 - 

! 41 

12/6 6N7 . . . 

10/- < 

! 5U4G 

9/6 6R7 . . 

5/. ! 

> 77 

10/ 6L7 . . . 

6 /• 

VR150-30 10/ 7L7 

5/- ( 

; 5cpi 

39/6 5678 . . 

2/6 | 

5FP7 

27/6 QQEO4/20 


EF50 

3/6 ... 

50/- \ 

* 6U7 

7/6 12SK7 .. 

5/ < 

’ VR103 

$/ VR1120 

5/ < 

! VH120 

7/6 VR118 

7/6 ; 

. 1L4 

10/ CV65 

2/6 ; 

* 717A 

7/6 6R7GT 

5/ « 

! K4C 

10/ 6A6 

5/ ' 

i 884 

17/6 VT4C 

7/6 j 

> 10 . 

. 10/- AU5 

10/ | 

► 5Y3 . . 

. 12/5 VU120 

10/ | 

! 6AC5 . 
i 6C4 . . 

S': ?"' 16 

10/ i 

► 6AG3 . 

. 5/- U52 

• 7/6 | 

► 6J6 . , 

. 5/- 957 

5/ < 

I C.R.O. 

Tubes suit flying 

spot , 


Scanners. 


! 3“ CV2184 

22/6 { 

5” FP7 . 


27/6 ! 

* PLEASE ADD POSTAGE < 

; on 

ALL ARTICLES. \ 



60 magnification with • 
60mm coated objective lens, 
with Tripod. 

£17/10/- 

As Illustrated. 

Post.: 9/6} Interstate, 12/-, 


TELESCOPES 

39 s 49, with Tripod 

£4/17/6 

3* s 60. with Tripod 

£8/19/6 

x 40 xoom focusing, 
with tripod 

£13/19/6 

Poet 9/6, Int. 12/- 


SOUND PROJECTORS 

Cmevox Preiect I Omm in good 
working order. 140 V operated, 
complete with speaker aim ampli¬ 
fier. 

£47/10/- 


circular sun rules 

3Vitn diameter. Will do the 
suhie work us the convetiJoiteg 
slide rule. Instruction book in¬ 
cluded. 12/6 eaeii. Post 1/-. 


HEADPHONES 

Low Impeoance ..12/6 pair 

Post.: N.S.W., 2/6; Iniersiute, 3/-. 


REFLECTOR GUNSIGHT 

Contains these lenses: 

1 Lciu lin Focus, l'/siu clam. 
1 Lens 1 11/ loin Focus, lV4in 

ammeter. 

1 /xir-spaccd Lens, 1 Vain aiam. 
i Fiber Leus, 1 Graticule, 
l Lampnolder. 

18/6 each 

Post.i N.S.W,. 3/-; interstate, 4/-. 


HAND 

MICROPHONES 

With Press-io-lalK switch. 

9/6 each 

Post. N.S.W., 2/6. Interstate. 3/-. 


MOTORS 

24 Volt D.C. 

Vi h.p. £5/15/; J /4 h.p. £7/15/. 
ldeai for Winches, Homs. eic. 


ELGIN & WALTHAM 
POCKET WATCHES 

Ex U.S.A. NAVY. 

Pertect condition. 

£4/10/- each Post 3/6. 


PMG TYPE 
TELEPHONES 

Standard desk type wiih magneto 
calling device. Range 30 nnles. 
Uses standard butteries at eacn 
phone. Any number can ne con¬ 
nected together on single line. 
Complete with Vi-mile wire. 

£11/10/- pair 

12 TELEPHONE SETM 
3/- cartage to rail. Freight pay- 
aulo ut nearest atteuued railway 
station. 


VAN RUYTEN 
INVERTERS 

12V D.C. in at 10A. 240 V.A.C. 
out at 100W. 50 cycle. Ideal Ham 
Mobile, Caravan, boat, etc., for 
running 240 V.A.C. appliances oif 
12 V.D.C. Radios, Recorders, 
Sewing Machines, etc. Cost £40. 
Special, £18/15/- each. 


10 CHANNEL VHF 
TRANSCEIVER 

Types TR1934 AND TRlv33 
lOu-123 Mc/s, 123-150 ivic/s. 
28 Volt DC operaied. AM single 
Crystal locks noth lx ufid Kx on 
same dimmer. Complete wan 
geuemotor 

£16/10/- 


BLACKMAN 11" EXHAUST 
FAN 

75 V.D.C. Vi h.p. 1400 r.p.m. 
motor cast aluminium housing 
length 24in £7/15/. 


HIGH VOLTAGE 
POWER SUPPLY 

240 or 110 V. input con.ants mer¬ 
cury vapour rectifiers filtering, etc. 
1850 volt output at 275 ni a. Ideal 
for transmitters. 

£ 12 / 10 /- 


BUBBLE SEXTANTS 

Mark ». £4/15/. Complete with 
carrying cose. For aircraft, marine 
use, etc. 


COMPLETE STATION 
Transmitter type 153 
300 Watt 

2 to 20 m/cs. World range. 240 
volt operated. Matching receiver 
type ANR101, 2 to 25 m/cs all 
complete wiih microphone, cables, 
ucnais. instiucicon book and all 
spares tested. Cost £2,500. 

Sell £250 


HIGH STABILITY 
RESISTORS 

f.R.C. branu new ‘/aw. lw, 2w, 
tolerances between 1 and not ex¬ 
ceeding 5% .ncudmg 100, 360. 

560, 750, 15K, 22K, 27K, 100K, 
180X, 220K, 560K. 820 K, ohms. 
Usual pr.ee 4/ each, 50 assorted 
ditrerent values for only 37/6. 
Post 1/6. 


IGNITION ANALYSER 
Eadly modified to 5in C.R.O. 
240v operated, new and com¬ 
plete with instructions, £45 or 
Kit of parts, all new with in- 
structions and circuit. £22/10/. 
Dimensions 19in x 91n x 6Vain. 


THEODOLITE 

Cooke Troughton and Simms, Lon¬ 
don. Microptic. Tested. Complete 
with Tripod and SlafT. £137/10/. 


3000 TYPE RELAYS 

P.M.G. I Ohm—2.000 Ohm 
Coils. 12/6 each. 


TELEPHONES 

Sound Powered. Can be used as 
Microphone or Receiver. New. 
With 50ft cable. 

38/6 pair 

Post.: 2/6; Interstate, 4/-. 


Head and breast sets with cord 
and plug, brand new 17/6 

Telephone Magnetos .. .. 12/6 

Telephone magneto bells 10/. 

128 sets less valves and Xtols. 
2/4.5 Me /s transceiver .. £5 

GENEMOTOR, 6V Input, 400V 
at 375 M/a output £5/15/- 

Electro Pneumatic Rums, up to 
351b sq. in. Small . . . . 55/- 

Large. £3/17/6 

Dynamic headphone and micro¬ 
phone sets, 25/-. 

50 M/a Meters, 31n, flush mount¬ 
ing .27/6 

Bowden Cable 1/- per yard 

300 OHM TV RIBBON .. 1/ yd. 

CHOKES, 9H, 60 xnA . 9/6 

7.5H, 60 mA.9/6 

5H 1.5A 30/- i 

VIBRATORS, 6 and 12v, 7 and 
8-pin .... .... 7/6 each. 

P.M.G. TYPE KEY SWITCHES, 
up to 8 sets changeover, 4/6 ea. 

P.M.G. TYPE PHONE PLUGS 
AND JACKS.4/6 pr. 

AUTO TRANSFORMERS, 240 to 
110 volt .. . . 500W, £10 

3.000W. £17/10/- 

UNISELECTORS. 4 BANK 
HOMING TYPE 30/- j 

INVERTERS 27v-80v 2KW 2000 j 


EARPIECES 

High Impedance crystal, suit Craa&- 
iristor radios, crystal sets, ate. 
With plug. 

Only 9/11 

Port »d. 


BINOCULARS 

PRISMATIC Corned looe. 
Brand new. Complete with case. 

8 x 30 .. .. £9 15 0 

7 x 50 . . .. £13 5 0 

10 x 50 .. .. £13 15 0 

12 x 50 .. .. £14 5 0 

Port.: N.S.W., 7 /-1 IiitcnUt,. 11/.. 


SPECIAL ARMY RELEASE 

TELESCOPES 

ALL LENSES 

“ASTRONOMICAL'’ QUAUTY. 

General and Marina 
Use 

4 x 40 Genuine HANDLEY, 
Cost £30. Our Price . £3 5/. 

7 x 40 GENULNE OTWAY 
ANGLE TELESCOPE. Cost £45. 

Our Price . £418 6 

15 x 40 variable Power Otway. 
£7/15 - 

Freight payable at nearest 
attended Railway Station. 


LENSES 

Achromatic. Coated 2 Element 
Air spaced Unmounted. 
Astronomical Quality. 

Make your ovrn telescope or long- 
focus Camera Lens and save many 
pounds. 

Diam. Focal Length. 

2 »/ 2 ln 28in. £6.15/ 

2' 2 in 36in. £6/19 4 

2 Vain 48in. £7/5 

3in 36in.£16/10/ 

3in 48in. £17/10/ 

Post 3/3 extra. 


RECORDING TAPES 

SCOTCH BRAND 
EX W’OOMERA 
SLIGHTLY USED. 
PERFECT ORDER. 

Can be used for home video, tape 
recording equipment, etc. 

2.400ft 12m Reel Vain Top Grade. 
Cost £75. Our Price £3/15/ roll. 

Past 7/; Interstate 9/6. 

Also same in '4in. Ideal for pro¬ 
fessional quality audio recording. 
1200ft 7in reel '/ 4 In 27/6. Past 1/2 
600ft Sin reel ‘/4in 16/9. Post 1/2 
200ft 3in reel Vain 6/6. Post 1/ 


PARABOLIC REFLECTORS. 20- 
INCH DIAMETER £2/17 6 
DURAUUM TUBING, Vain diam. 

1/- per ft. 

TRANSFORMERS. 240 volt Input. 
425 Aside 100mA .. .. 32/6 

2.5v at 1.15 A .25/* 

2.5 2500 INS. 25/- 

STEPDOWN TRANSFORMER 
AND RECTIFIER UNITS, 240- 

110v, 5.35 A.£5 

SELSYN MOTORS MAGSLIP 

Mk. n .52/6 ca. 

No. 19 2-way radios, complete 
with hand set. power supply, 
leads, etc.. £12/10/-. 

Meggers, bridge type, complete and 

tested . £37/10/-. 

SPECIAL lucky dip valv c offer 
12 new valves in cartons for 

only £1. We haven’t got time 
to sort them, so you reap the 
benefit. 

Type 22 Vibrator power supply, 
less relay. Output 200 volt at 
125 M/A. With 12V synchron¬ 
ous vibrator . . 30/ - 


eyes. 

INVERTERS, 26v-115v 2KW 400 
cycle •• .£4/15/ 


DEITCH BROS. 

70 OXFORD ST.. SYDNEY 

SORRY NO C.O.D. 












































































LISTENING AROUND THE WORLD 


Art Cushen’s monthly report on 
long-distance short-wave, television 
and broadcast band reception. 


Bonaire Stations Ready To Operate 

The new relay station on Bonaire in the Dutch West Indies is to com¬ 
mence operation next month, and will carry the programs of both Trans 
World Radio and Radio Nederlands. 


the bulk of the station’s mail is from 
Australasia. 

The DX program is repeated, on Monday 
at 0720 GMT, which offers a further chance 
of reception, and this is the service which 
will give the best reception in our winter 
months. Berlin International, as well as 
verifying with a card, has sent to listeners 
as a souvenir a pennant bearing the station 
slogan and insignia. 

FROM OUR READERS 

A verification received after 2 years and 
three months has come into the post box 
of Steve Thurlow, of Cabramatta, N.S.W., 
from station TIDCR, of San Jose, Costa 
Rica, on the reception of its 9610 Kc 
broadcasts. The station card is white with a 
map of Costa Rica and a microphone. 


which takes effect in May makes use of this 
new relay which should be on the air from 
Bonaire a few weeks later. The projected 
schedule is: 


r PHE new relay station for the Trans The close-down of Munich will mean 
A World Radio organisation in Monte that VO A will have only the BBC trans- 
Carlo is being built on Bonaire in the Dutch mitters it has on lease and the relay stations TICRA is the new call shown on the card. 
West Indies, and details of this new station at Rhodes and in Greece at Thessalonika to News from a Cheltenham, Victoria, reader 
appeared in this page recently. The station carry its programs into Europe. The Tangier G. C. Daff, tells of the reception of the 
is to have further use as a relay of the station, first established when this area was Voice of Germany on 9735 Kc, from 0800 
Radio Nederland programs from Hilversum, an International Zone, could also be closed, to 0900 when signals were excellent in a 
Holland, both for relay and locally produced now that the area is administered by the program in German beamed to the Far 
programs. The new Hilversum schedule Moroccan Government. East. Vienna on 17875 has been heard 

‘ "■ nrmm . v.Tm w. a t.au a . 1230 to 1300 in its Far East service. HSK9 

RADIO BERLIN INTERNATIONAL j n Bangkok on 11910 Kc in English, 1030 

Strong signals in the service to South-East G.M.T., is also providing good reception 

Asia are being received at 1200 GMT, from in Victoria. 

~ r- Radio Berlin International in East Germany. Many stations from various parts of the 

i firm •■u • ViJ Ca ) The transmission is on the air from 1200- world have been logged by one of our 

1 U •u >off 1C A 1n 1300 and also from 0700-0800 on this same readers, Howard Eeles, Beaumaris, Victoria. 

- AmMiS Spanish (Stn. America) 19m. f re q Uenc y. Further transmissions are at Some of the interesting stations heard by 

? 2I22“9?ca Spanish (Mexico) 31m. 1400-1500 on 11795 Kc and at 1530-1600 our reader include Radio Liberation in Ger- 

1 If AnrPnAtrJv 1 r wllnk '? enca ^ on 11795 and 9530 Kc. The station, in its many on 4985 Kc at 1930 G.M.T. with 

2 0-400-0450 English (Nth. Amer.), 31m. sess j on on Sunday at 1218 and 1418 GMT, some jamming on the channel; Warsaw at 
*1 refers to the program beginning end has a program called “Hullo DXers” in 1130 G.M.T. with a program in Russian, on 

of May from Bonaire; 2 refers to program which letters from the listeners in Australia, 11955 Kc; Ministry of Education station in 
beginning end of May from Bonaire but, New Zealand and other areas are answered. Bangkok, Thailand has been noted at 1130 
for the time being, relayed from Hilversum; From the session in recent weeks it seems G.M.T. on 3202 Kc, with a fair signal. 
3 concerns programs from Hilversum daily, 
but later to be broadcast from Bonaire. 

The new schedule, which comes into 
effect on May 2, includes the retiming of 
the Happy Station programs for New Zea¬ 
land listeners, 0530-0650 on Sunday on the 


BROADCAST BAND, TELEVISION DX 


NEW ZEALAND.—The recent publica- 
25 and 49 metre bands; daily transmission t ion of B/C frequencies assigned to the 
in Dutch for New Zealand 0600-0700 on 31 stations throughout the world by the Inter- 


cent schedule, it is a replay for local re¬ 
ception. 

BRITISH HONDURAS.—The interesting 


and 41m; Happy Station program at 0700- national Telecommunications Union in Gen- reception, and subsequent verification of 
0830 in four bands, 19, 25. 31, 41M; Eng- e va, Switzerland, shows that New Zealand Radio Belize in British Honduras is reported 
lish program daily to Australia and New has six frequencies still to make operational by David Auld, of Greymouth N.Z. The 
Zealand remains 0700-0750 GMT in 31 and from the frequencies it registered in 1958. verification letter from the Govern- 
41M bands. All the frequencies not used are shared with ment Broadcasting Service, Belize, British 

A new station on broadcast band will also Australia, being 540, 1480, 1500, 1540, 1560 Honduras, stated ^ that ^the reception of the 
come into operation at Bonaire. It will and 1580 Kc. Stations for Blenheim, Qpo- " ‘ ? 

operate on 800 kilocycles, and will broad- tiki and Taupo have been mooted, as well as 
cast the following programs: Sunday. Happy a commercial station for Greymouth. but 
Station (Spanish version) 2330-0200; Dutch NZBC has made no detailed announcement 


transmissions at 1150 hours GMT, was on 
834 Kc. The station broadcasts daily on 834 
Kc. with 20 KW on Medium wave and on 
3300 Kc with 1 KW. The transmissions are 


news 0220-0240; on weekdays a Spanish on frequency or call assignment for these intended for internal service only, but corn- 


transmission 2330-0020; English 0040-0130 projected stations. Blenheim, it is under- 
GMT. stood, would operate on 1480 Kc. Station 

The above information came from a 2YW at Gisbourne, on 1180 Kc is still using 
Radio Ncu.rlands monitor, Master J. Van Power, and is operating 0700-1300 hocrs 
Der Linden, of Glenelg, South Australia. relayed from 2YZ in Napier, 


This information will enable listeners to 
be on the lookout for the new Bonaire 
relay station both with Radio Nederland 
and Trans World Radio programs. In our 
winter, the channels in use should give 
reception in the South Pacific area. 

VOA-MUNICH TO CLOSE 


AUSTRALIA. —The Shepparton, Vic¬ 
toria station 3SR on 1260 Kc has a session 
for the DX listener each Saturday from 
1330 to 1400 GMT (11.30 p.m. to midnight 
Australian Eastern Time). The program is 
compered by Bruce Eastwood and includes 
information of stations being heard; the 
program is interspersed with musical items. 

a__. t>_ __, tU x, • n r The session, the only one on a regular basis 

According to Press reports the Voice of f rom an Australian broadcast band station, 
America relay base at Munich in Germany • well rece j ve d in New Zealand, 

is to close. This is because of a gentle- 

man’s agreement” between the United States TAIWAN—The use of a broadcast band 

and Russia; the Russians undertook not to out i et to relay the programs of the “Voice 
jam the Voice of America, if the U.S.A. 0 f Free China’” has been noted with a relay 
closed the Munich relay station. on 1450 Kc. The station on this channel 

The Munich station is a huge installa- is BED48 and the transmission heard in- 
tion. It includes a million watt transmitter eluded the “Dragon Show,” at 1610 hours 
on the broadcast band frequency of 1198 GMT. The signals were of fair strength, 
Kcs, and many shortwave transmitters. The but some considerable interference was 
shortwave transmitter powers are: Munich noted from a Chinese station also on 1450 
1 and 2 both 75 KW; 3 and 4 100 KW; Kc. The “Dragon Show” is normally heard 
5, 6, 7, 8KW. A long wave station 173 Kc. on short wave at 1230 GMT and it is pre¬ 
operates 300 KW. sumed, as this program is not listed in a re- 


ments from listeners further afield are great¬ 
ly appreciated. The verification was signed 
by Lester H. Young, Radio Engineer, who 
stated that new verification cards are being 
printed and would also be sent to listeners 
as well as verification letters. The reception 
by David Auld is indeed a feat of long- 
distant reception when one measures up the 
signals together with the severe side band 
interference from the Australian stations 
on 830 and 840 Kc. This must have made 
the logging of this distant station very diffi¬ 
cult indeed. 

TV RECEPTION. The reception of the 
vision and later, sound, from New Zealand 
television stations, seems to be as consistent 
in reception in Australia as the reverse pic¬ 
ture is in this country with many A.B.C. 
telecasts being seen. The reception of 
WNTV1 on Channel 1 and the NZBC 
station on Channel 2, has been reported by 
Joe Marlino, of Eastwood, who sends a 
photo of the excellent test pattern he has re¬ 
ceived in his area from NZBC television. 
The reception is on channel O and 1, 
corresponding to channel 1 and 2 in New 
Zealand. Reception was at 0030 GMT. The 
signals were also seen in Sydney well into 
the afternoons. A double-V antenna was 
used for this distant reception. 

m 
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foster dynamic microphones 


DF-2 


DF-1 


50K ohms £5. 5. 0. 

50 ohms £4. 12. 6. 
Price Retail Plus Tax 


50K ohms £2. 10. 7. 
Price Retail Plus Tax 


Price Retail Plus Tax 
Frequency Range 
50-15,000 C/S 


Frequency Range 
100-12,000 C/S 


Frequency Range 
200-10,000 C/S 


ZEPHYR PRODUCTS PTY. LTD 

58 HIGH STREET, GLEN IRIS, S.E.6. VICTORIA. AUSTRALIA 


AGENTS D. K. Nor+hover & Co.—Neil Muller Ltd .—Homecrafts (Tas.) Pty. Ltd.—Jacoby, Mitchell 
& Co. Pty. Ltd.—T. H. Martin Pty. Ltd.—P. H. Rothschild & Co. Ltd. New Zcjaland. 



FILL IN AND 

•- /•. - , 

POST COUPON 
TODAY TO 

MARCONI 

SCHOOL OF 
WIRELESS 

CP 0 BO* J5I4 SrORlf 
G.PO. BOX MV'pniUKf 


COURSES AVAILABLE: 

Radio Communication : Radio 
Operating at Sea, on Land ; Broad¬ 
cast Station Maintenance ; Radio and 
TV Servicing. 

Coll, write- or phone % 

SYDNEY: 47 YORK STREET. 2-0233. 


Electronics, to-day, is a rapidly expanding science— 
demanding a full knowledge of theory and practice. 
Only a complete mastery of electronic applications 
and of modern test instruments can qualify you to 
join its march of progress. The Marconi School, with 
full and ready access to the vast experience, advanced 
equipment and world-wide ramifications 
of A.W.A., can train you to qualify .... 

• EFFICIENTLY, 

• THOROUGHLY, 

• SPEEDILY 


Please send me without obligation your prospectus 

NAME. 

ADDRESS. 


MARCONI SCHOOL OF WIRELESS 

Conducted by 

AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 


. MS3 S3 
























Voice of America signals noted were: 
Munich at 2030 on 6100 Kc at good 
strength, VOA Malolos, at 1330 hours on 
11780 Kc, and VOA Tangier on the air at 
1550 G.M.T., using 15205 Kc. 

Another reader, J. Bowyer, of Melbourne 
S10, Victoria, reports on the reception of 
many interesting signals during his listening. 
Some of the most interesting stations are 
Baghdad on 6030 at 2145 G.M.T. in a Ger¬ 
man language program; Reunion Island, 
heard from 1700 to 1800 in French on 4807 
Kc; Uganda noted at 2200 in English on 
4987 Kc; Aden Broadcasting Service using 
5062 Kc and noted from 2000 to 2030 in 
an Arabic program; Damascus in Syria 
noted at 1600 hours G.M.T. on 15165 Kc, 
in a program in French; VOA Malalos, 
heard at 1630 with English news on 9655 
Kc; the Voice of Ethiopia heard at 1550 
hours G.M.T. with news in English on 
17778 Kc. 

I.T.U. RADIO CONFERENCE 

A conference organised by the Inter¬ 
national Telecommunications Union at 
Geneva took place in January when a pre¬ 
paratory meeting of experts met to discuss 
the I.T.U. plan for low and medium fre¬ 
quency allocation in Africa. Present were 
about 90 radio experts from 40 countries in 
Africa. The task of the meeting, which was 
convened by the I.T.U., was to agree on 
technical standards for a conference to be 
held in Madrid in September, 1964. The 
aim is to draw up a plan for frequency 
allocation on the broadcast band in Africa. 

B.B.C. ACKNOWLEDGEMENTS 

The difference between a verification 
card as issued by radio stations and the 
B.B.C. acknowledgement card, which has 
been accepted by most DX organisations 
as a means of confirming reception, was 
recently explained in the B.B.C. program 
“Short Wave Listeners’ Corner” by Henry 
Hatch of the External Services, Engineering. 

The B.B.C. receives some 20,000 reports 
from listeners each year and, with over 100 


frequencies in regular operation, and the 
programs being carried by relay stations and 
rebroadcast in many countries, the difficulty 
arises of the verification of reports witn 
any degree of accuracy. 

The acknowledgement from the B.B.C. 
is thus for a reception report, but this is 
acceptable to most listeners. The B.B.C. 
find it impossible to comply with the gen¬ 
eral standard of verification which calls for 
time, frequency location and power of the 
transmitter to be listed. 

The card is an attractive one and has a 
picture of Big Ben and acknowledgment 
details on the reverse side. 

RECEPTION FORECASTS 

In addition to the shortwave propogation 
forecasts being given by the National Bureau 
of Standards stations, WWV in Washington 
DC, and WWVH in Holonlulu, Hawaii, on 
5000, 10,000 and 15,000 Kcs, the U.S. time 
stations now also carry world geophysical 
alerts in slow morse code. 

WWV, which operates on 2500, 5000, 
10,000, 15,000 and 20,000 Kcs, gives the 
alert at 4 arid 34 minutes after each hour, 
which consists of the letter AGI followed 
by another series of letters. AAAA means 
magnetic storm or auroral disturbance in 
progress or expected; SSSS indicates high 
solar activities, which means to the short¬ 
wave listener that conditions are, or soon 
will be, below normal; EEEE indicates no 
alert has been declared, with near normal 
radio conditions existing. 

The Honolulu station WWVH has the 
same information at 14 and 44 minutes past 
the hour. The information is revised daily 
at 0404 GMT on WWV and at 0514 on 
WWVH. The period of any alert or predict¬ 
ion of conditions therefore is for the period 
of 24 hours. The National Bureau of 
Standards station WWV has the voice 
announcement of the exact time each five 
minutes on these frequencies, and it enables 
shortwave listeners to get an accurate time 
check before they commence to listen. 


FLASHES FROM EVERYWHERE 


ARGENTINE’S RAE International Service 
has programs for listeners in Europe and 
recently dropped in frequency to 11710 
Kc for the transmission 1900 to 2345 
GMT. The proeram is in Spanish at 1900. 
then German, Italian, French and at 2300 
hours GMT in English. 

CHILIAN station Radio Yungay in Santi¬ 
ago, operates on 9650 Kc with 1000 watts, 
and has been heard opening at 1100 
hours GMT, by North American listeners. 
This relatively new station has the ad¬ 
dress Casilla 3041 in Santiago. Its morn¬ 
ing transmission, heard at 1100 GMT, 
consists of Latin American music and 
commercials; the call CE965 is assigned 
the station. 

BRUSSELLS has been noted on 17860 Kc 
from sign on at 1330 to sign off at 1545, 
when the entire programme is in French, 
the station having deleted most of its 
English transmissions. 

ICELAND station TFJ has recently moved 
from 11780 Kc and is now on 9720 Kc., 
according to a report from Sweden 
Calling DXers. The new channel is on 
the air from 1300-1500 on Sunday and 
also from 2025 and 2200 hours, but the 
latter transmissions are irregular. The 
station, which uses 7500 watts, has been 
heard in New Zealand when on the 25 
metre band channel, but the new 
frequency would not be one which could 
give good reception. TFJ is operated by 
the Icelandic Broadcasting System and all 
the programs are in Icelandic. 

NY AS ALAND and the North and South 
Rhodesian areas are now separate count¬ 
ries since the Federation was dissolved. 
Nyasaland, now named Mowelai, is using 
the frequency of 3955 Kc, and is known 
now as Radio Moweili; programs are in 
English and local languages and are on 
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the air from 1400 to 2000 hours GMT. 
The Northern Rhodesian Broadcasting 
Corporation in Lusaka is on 4911 Kc 
from 0355 to 0600 and 1500 to 2100, 
sign off at 2015 on Sunday. Another 
frequency in use, 6060 Kc opens at 1000, 
and at 1800 hours 3345, 4965Kc. The 
Southern Rhodesian Broadcasting Corp¬ 
oration at Gwelo. is using 3396 from 
0355-0555, 1600-2100, and also 0530-1200 
on Saturday and Sunday to 1400 hours 
GMT: Gwelo uses 6020 Kc. A service in 
African languages is on the air on 3305 
and 5975 Kc from 0355-0610, and from 
1400-1700; also on 7115 Kc from 1000 
to 1400 hours. 

POLAND, in the broadcast from Warsaw 
to Australia and New Zealand, now lists 
two transmissions for reception in this 
area, 0730-0800 and a repeat 0830-0900 
and on three frequencies, 9675, 11840 
and 15275 Kc. Best reception is on 9675 
and 11840 Kc, the other channel being 
too high in frequency for good reception 
at this time of the sunspot cycle. 

ALGERIA’S latest schedule is as follows: 
on 6160 Kc, 1100-2300 in Kabyle, 2130- 
0030 in Arabic; on 9510 0630-1100 and 
1700-0030 in Arabic: On 11810 1100- 
1700 in Arabic; on 11835 0630-2300 in 
French. The station slogan Radiodiffusion 
given, and the studio address is Algiers. 

LYBIA is now using a new 100 KW trans¬ 
mitter at Tripoli on an assigned frequency 
of 5965 Kc. The station is on the air 
0500-0700 and 1600-2100 GMT. 

NIGERIA is reported to be operating from 
Lagos on its new 100 KW transmitter 
with services both for local and 
international reception. The home service 
is heard on Radio Nigeria on 11900 Kc 
1400-2000 GMT. The Voice of Nigeri 
is on 15255 Kc, in the international set 


vice, from 1500-200 GMT. The station 
broadcasts in French at 1600 and 1900 
hours and in English at 1700 hours, 
is also using 10 KW on 9690 and 7275 
from 1400-2000: English is at 1400 and 
1700 hours GMT. 

TAIPEH with the Voice of Free China 
program, is on 7287 Kc from 1530 to 1615 
GMT. The program in English has news 
at 1545, the same program being also 
carried on 9720 Kc. 

HAVANA station Radio Havana Cuba has 
been assigned the following frequencies 
for its international service, reports the 
World Radio Handbook: The channels 
are 5990, 6060,9685, 11715, 11760, 11770, 
11865, 11960, 15155, 15230, 15285, 15200, 
15430, 17705, 17750, 17855, 21630 Kc. 

! I Notes from readers should be sent to !! 

| ARTHUR CUSHEN, 212 Earn Street, ' 

< > Invercargill, N.Z. All times are in Green - 1 1 

11 wich Mean Time and all frequencies in ! J 

J • kilocycles. To convert GMT to local; 

i l time, add 8 hours for Perth, 10 hours ! 

J [ for Sydney and 12 hours for Wellington !; 

< > time. 



Transmitters are 100 KW on these fre¬ 
quencies except when on 5990, 11875, 
11960, and 15230 Kc when the power 
is 10 Kw. From our own listening many 
more channels are also used by Havana, 
apparently not with authority of the inter¬ 
national Telecommunications Union in 
Geneva. 

NORTHERN RHODESIA broadcasting is 
now in the hands of the Northern Rhod¬ 
esian Broadcasting Corporation. The ad¬ 
dress is Broadcasting House, P.O. Box 
RW15 Ridgeway, Lusaka. 

CAMBODIA station “The Voice of Cam¬ 
bodia” is using 5940 Kc instead of 6090 
Kc; also 5940 and 9695 with English at 
0530, 1245 and 1530 hours GMT. A 
broadcast outlet, 1434 Kc, with the news 
at 1245, can be heard on Sunday when 
2WL is off. 

RANGOON, in its Burmese service, is on 
the air from 0045-0200 GMT on 6035, 
0430-0700 on 7120 Kc, 1100-1415 on 
5040 Kc. A second program, 1100-1500 
is on 4795 Kc Hindustani weekdays 
0230-0245 or\ 6035 Kc, English from 
0300-0330 on 6035. 0700-0730 on 7120 
and from 1415 to 1600 on 5040 Kc Radio 
Burma requires an International Reply 
Coupon for verification. 

EGYPT has two transmissions in English 
with good reception in this area, 0630- 
0700 on 7075 and 11745 Kc; from 2130- 
2230 they are on 9475 and 11915 Kc. 
A further service at 300 is heard on 
17915 Kc beamed to Asia. 

SOUTH AFRICA is to increase its Radio 
South Africa service to listeners 
in Africa in power and schedule when 
the new transmitters come on the air 
later this year to supplement the present 
20KW transmitters which now carry the 
service to Africa. 


ALWAYS RELY ON R.D.S. 

SPECIALS FOR APRIL 


R 

D 

S 


H200 20,000 ohm per volt meter, 
£5/12/6 complete with sales-tax. 
A.W.A. Miniature 2-gang Conds, 
at 7/6 each. 

Parcel of Pots and Resistors, for 
servicemen, 5/ per pkt. 

VALVE AND CIRCUIT TESTER. 
Tests all modern valves, £21/2/6. 
TRC 101 TRANSISTOR 
CHECKER, £15/12/9. 


A complete mail order service for the 
Countryman. Call, write or phone to: 

The independent wholesaler 


RADIO DESPATCH SERVICE 


Radio and Electrical Distributors 
869 GEORGE STREET, SYDNEY. 
Phone MA 1876. Open Seturday Morn. 








LEVELL 


TRANSISTOR R.C. OSCILLATORS 

TYPES TGI50, TG150D, TGI50M & TG150DM 

These transistorised R.C. coupled oscillators give freedom from defects existing in comparative valve in¬ 
struments, also, the lower power consumption eliminates the slow drifts of frequency and amplitude char¬ 
acteristic of valve units during warm-up. Hum is also eliminated. 

The circuit of the oscillator comprises a transistor amplifier with positive 
feedback applied via a selective network and negative feedback through 
a thermistor stabilising network. 

A considerable degree of negative feedback is applied through the 
amplitude stabilising network to ensure that the output is constant over the 
entire frequency range and is negligibly affected by variations of the supply 
voltage and ambient temperature. 

SPECIFICATIONS: 

Type TGI50 Sine Wave output. No meter. 

Type TGI50D Sine/square Waves. No meter. 

Type TGI50M Sine \yave only. Meter fitted. 

Type TGI50DM Sine/square Waves. Meter fitted. 


Frequency: 

Accuracy: 

Stability: 

Output: 


l.5c/s-!50Kc/s continuously variable (5 ranges). 

±3% +O.I5c/s. 

Less than ±0.05% drift initial. 

Frequency variation with temperature less than±0.05%/oC 
Sine/Square Waves 2.5 volts continuously variable 

PRICES:—From £50/8/0 (TG150) F.O.R. SYDNEY, Plus Tax 

(Slightly higher interstate) 



TG150M 


JACOBY, MITCHELL & Co. Pty. Ltd. 

469-475 KENT STREET, SYDNEY (MA8411) 

Also at MELBOURNE ADELAIDE 



Secret? The simple 


result in 


imlok 

SYSTEM 

Your most simple, versatile system to 
build metal cabinets and housings, any 
shape, any size, quickly, easily. Consists 
or a large variety of corner connectors 
and series of interlocking extrusions from 
which framework of the housing is 
assembled. Your development engineers 
can then build needed structures fast, 
economically. Write today for full infor¬ 
mation or contact your nearest agent. 


THIS 


INTERSTATE AGENTS: T. H. Martin Pty. Ltd., Brisbane; Austral 
Lighting, Townsville; Equipment Control Pty. Ltd., Melbourne; 
Warburton Franki, Adelaide; C. L. Sedunary & Co., Perth. 


Send this Coupon 


ALADDIN INDUSTRIES PTY. LTD. 

43-53 Bridge Rd., Stanmore, N.S.W. 51-2826 

Please send me details of Imlok System. 

NAME_ _‘__ 


ADDRESS. 













































When writing to us:— 

• Please give your name and full 
postal address, including the 
State . . . N.S.W. &c. 

9 Please write the above inform¬ 
ation clearly or, for preference, 
print it in block letters. Your co¬ 
operation will facilitate delivery 
of replies by mail, where such 
are called for. 


TWO QUERIES 

T.G.W* (Windsor Gardens, S.A.) sends us 
two queries which he would like ans¬ 
wered by the “Answer Man.” The 
questions concern noise in VHF re¬ 
ceivers and the different types of 
attenuators, 

J We have given your question to the “Answer 
Man,” T.G.W., who will no doubt try to 
answer them in his columns in the near 
future. 

"BEANSTALK" AMPLIFIER 

R.A.F. (Avondale, N.Z.) asks if the “Answer 
Man” would explain what a “Bean¬ 
-stalk” amplifier is, and how it works. 
He would also like to see a description 
and explanation of the operation of a 
“zamboni pile.” 

We have passed your letter over to the 
“Answer Man,” R.A.F., who will try to 
answer the questions in an early issue of 
the magazine. 


batteries, it would be a much less attractive 
proposition if operated from the small 
portable batteries which we had in mind. 

FM SERVICE 

R.B. (Adelaide) says that he has been in 
touch with his local member, since the 
formation of the new Federal Gov¬ 
ernment, and has enlisted his support 
for reopening of the FM broadcast 
service. 

We agree that, if the subject is going to 
be reopened, there’s no time like the present. 
The trade, too, would probably be much 
more receptive than it was when the system 
was under review earlier. 

PERPETUAL MOTION 

L. T. (Thomastown, Vic.) sends us details 
of a drive system which he thinks 
might power a perpetual motion mach¬ 
ine. It uses permanent magnets, and 
involves magnetically shielding the 
“north” poles of various fixed and 
movable magnets. He asks why this 
system would not work — as he sup¬ 
poses it won’t. 

It wouldn’t work simply because one can’t 
“shield” one pole of a permanent magnet 
without effecting the operation of the other. 
This would be analogous to disconnecting 
one side of a battery and expecting the 
other side to keep working! Like electricity, 
magnetism works in closed “circuits.” Con¬ 
tinuous energy cannot flow through 
a broken circuit. Sorry, but perpetual motion 
eludes us yet! 


CROSSWORD PUZZLE 

M,A.B. (Rokewood Junction, Vic.) says that 
he looks forward to each new issue 
of “Radio, Television and Hobbies,” 
though he misses the crossword puzzle. 
He also says that some of our advert¬ 
isers are dilatory in answering their 
mail and thereby sacrifice both good¬ 
will and sales. Other advertisers are 
notably prompt. 

Thank you for your kind remark and 
observations. We had to omit the cross¬ 
word, for at least the time being, because of 
pressure on space. Your observations about 
some advertisers are well founded but this 
is their own business—or lack of it! - They 
are slow to learn that best value is obtained 
from an advertisement only if they follow 
up promptly the interest it generates. 

INTERFERENCE CURES 

J.T., (Caulfield, Vic.) sends us details of 
methods he has used to eliminate igni¬ 
tion and other types of interference 
from his car radio receiver. He won¬ 
ders whether this information might 
be of interest and assistance to other 
readers. 

Many thanks for the letter and informa¬ 
tion, J.T.. which we read with interest. Yes, 
we do feel that other readers would be 
interested >n your suppression methods, and 
we will file them for future use in the 
“Reader Built It” columns. When the mater¬ 
ial is used, you will of course be paid the 
usual fee. 


AMATEUR SIGNALS 

C.R.B. (Willoughby, N.S.W.) writes regard¬ 
ing his three-transistor broadcast radio. 
It seems that strange things are happen¬ 
ing in Willoughby, as this home-built 
receiver is picking-up amateur trans¬ 
missions on the broadcast band. 

We are well aware of such occurrences, and 
there is a quite reasonable explanation. 
The stations actually copied would be very 
close to your home suburb and produce a 
strong signal on your long-wire aerial. 
Strong signals like these are readily detected 
in a simple receiver. However, it is some¬ 
times disappointing not to be able to hear 
the other side of the conversation. If you 
are interested, a letter to our query service 
would furnish a suitable circuit of a 
transistor receiver for shortwave listening. 

"HANDYMAN 0 STEREO 

A. van B. (Darwin, N.T.) says he was most 
interested in the “Handyman” record 
player, but wonders whether it could 
be used for stereo by retaining the 
present input and simply adding another 
amplifier and speaker. 

It would seem from your letter that you 
are thinking in terms of the existing single 
volume control, etc., simply connecting 
another amplifier and loudspeaker to it. In 
fact, this would not give you stereo, but 
simply two amplifier channels handling the 
same signal—even if this happened to be 
a composite signal from an original stereo 
record. It would be not merely optional, 
but essential to have a dual volume and 
tone control, each section fed from the 
respective sections of a stereo pickup and 
feeding into its own amplifier and loud¬ 
speaker. The main objection to a battery- 
powered stereo “Handyman” would be the 
battery drain imposed by two amplifiers. 
These are essentially of very simple design, 
operating with class-A output stages and 
drawing more current than would com¬ 
parable class-B transistor amplifiers. While 
the set-up would be quite all right, if 
operated from accumulators or heavy-duty 


"POWER" HI-FI 

R.A.B. (Canberra, A.C.T.) wonders whether 
we have ever described “Playmaster” 
amplifiers of more than 20 watt output 
rating. If we have, he would like us 
to inform him whether the back issues 
concerned are available, and the cost 
of them. 

We have not described such an amplifier 
to date, R.A.B., the most powerful unit so 
far described being the “17 Watt Play- 
master” of September-November 1958. 
there are so few applications requiring a 
unit of higher power that we are unlikely 
to describe one in the future. Of course, if 
you built the May 1959 “Twin 17 Watt 
Stereo Playmaster,” you could connect the 
channel inputs together to produce 34 watts. 
This procedure is about all we can suggest 
if you do have an application requiring 
this much power at high quality. Back 
copies for May 1959 are available via the 
query service at a cost of 2/6, 


MORE INFORMATION 

V.E.C. (Noble Park, Yic.) would appreciate 
some more information on the 
“Knight-Kit” tachometer described in 
the Technical Review columns of the 
April 1962 issue. 

Sorry, V.E.C., but Technical Review 
articles represent the full information to 
hand on the subjects concerned. We just 
don’t have any information on the Knight- 
Kit tachometer further to that given in 
the April 1962 review. We would suggest 
that you write to the Knight-Kit people 
direct, but it seems unlikely that they 
would be very eager to help people build 
up their unit without buying their parts, 
doesn’t it? About all we can suggest is that 
you consider building a local design such as 
cur own or that described by the Mullard 
people in “Outlook.” Design details, and 
parts for both these units are readily avail¬ 
able. 


QUERY-1939 


W.W.S. (Newcastle) asks if we have described an amplifier which was 
designed exclusively for use with crystal pickups. He mentions that 
most circuits hqve too much gain for the comparatively high voltage 
output of these pickups, making it necessary to run the amplifier with 
the volume control back a bit, thereby affecting the tone. 

Yes, our high fidelity amplifier of 1934 was designed to give just enough 
lift to operate from a crystal pickup and we have a simpler type of amplifier 
at present on test. Although, at first glance, there would appear to he no 
reason why retarding the volume control should affect quality, it does so 
in practice, perhaps due to the distributed capacity introduced. Incidentally, 
it is bad practice to use close shielding for a crystal pickup, as the capacity 
effects spoil the loading. With a low gain amplifier, hum is easy to avoid 
and we prefer to run unshielded wires from the crystal cartridge. 
EDITOR’S NOTE: Nowadays, we couldn’t go along with the advice to use 
unshielded pickup leads. Pickup manufacturers have traded some of 
the output for better characteristics in other respects and hum from 
unshielded leads would certainly be a problem at the input levels at 
which present-day amplifiers operate. Shielding the leads of a crystal 
pickup doesn't affect its frequency response, by the way, only its output 
voltage. 
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’frAfr'infr'A AAA phone 

LA3845 

136 VICTORIA RD. MARRICKVIUE.SyONEy.N S W 

EVENINGS Cr WEEKENDS PHONE XW5956 


636 KING STREET, NEWTOWN-LA7008 




WIDE BAND 
OSCILLOSCOPE 

5 Meg* Bandwidth. Push-pull vertical and hori¬ 
zontal Amplifiers. 8 position, high sensitivity 
vertical Amplifier, Frequency Compensated on 
all positions. Calibrated .02 to 600 volt. Hard¬ 
time base, 20 cycles to 75K. Latest American 
R.C.A. circuitry. Complete with probe. 

3-inch £49 r 17'6 5-inch £55'15 r - 


AMPLIFIERS 

Public Address Range 
240v-AC 



PORTABLE RECORD 
PLAYER 

4-speed, 4 watt. 
Leatherette Cab.net. 

£15/17/6 


PLAYMASTER 106 & 107 



Feb.-March R.TV and H. 

106 KIT SET 
£40/15/0 

Wired and Tested, £46/5/0. 

107 KIT SET 
£37/10/0 

Wired and Tested, £42/5/0. 
Electrostatic Tweeter and Network 
extra, £1/18/0 each. 

SPEAKER VENTED 
ENCLOSURES 

With 8in. Twin Cone Speakers 
Fitted, 

£9/10/0 Each 


COLLARO STEREO 
TAPE DECK 

As used in R., TV & H. 
stereo recorders. 

Also operates as 4-track monaural. 
Latest hi-fi Michigan heads. 

£36/17/6 


BSR 

4 Track Deck. 

May be used Mono or Stereo. 

£21/15/0 


NEW TRANSISTOR 
TESTERS 

Tests all types. P.N.P. and N.P.N. 

£5/12/6 

Post 5/. 


TRANSPORTA 7 64 

R. TV and H. Dec. 
Complete Kitset including speaker, 
Cabinet and Battery. 

Latest Drift Type Transistors 

£23 

Wired and Tested .. .. £27/10/- 


MITY—AMP. 

5 Transistor Amplifier, 2 Watt 
Hi Ff Output. 

6 or I2V input. 3 to 45 ohm output. 
Including Connection diagramatics 
for mono, stereo, P.A. and inter-com 
use. 

£7/15/- 

Pack and Post 5/ 

Complementary Circuit, Encapsulated 
unit. Canadian manufacture. 

Parts for A.C. Power Supply 

Mono. £5 15 0 

Stereo . . £6 5 0 


TRANSISTOR 

IGNITION 

Improve the Performance and 
Economy of your Car. 

Kitset for 6 or 12 V. Positive 
or Negative Polarity. 

£17/0/0 

Wired and Tested, £18/10/0. 
Installation and Electronic Tune-up 
if required, 

£2/10/0 plus Port’s 


MINIATURE P.A. AMPLIFIER. 

15 WATTS OUTPUT. 
Multimach Ferguson O.P. trans 
former input for crystal mike and 
pick-up with electronic mixing. P.P, 
EL.84 output. £17/15/. 

30 Watt. As above EL34 P.P. 

£25/15/ 

40 Watt. As above EL34 P.P. 

£42/15/ 

50 Watt. As above EL34 P.P. 

£47/15/ 

100 Watt. As above KT88 P.P. 

£63/17/6 

LINE OR VOICE COIL 
TRANSFORMERS. 
MULLARD HI-FI RANGE. 

5/10 with pre amp base and treble 
boost.. Ultra Linear output £21/15/ 
5/20. As above.£32/15/ 

BATTERY-AC 
OPERATION 

6 valve 6 v plus 24Ov-10 watt 

£27/15/ 

7 Valve 12v plus 240v-12 watt 

£29/17/6 

7 Valve 12v plus 240v-25 watt 

£35/17/6 


PHILIPS 
DISC JOCKEY 

4-speed Players. 

6V. D.C. 

Monaural Crystal. 

£4/17/6 

Stereo £5/17/6. 

Post. N.S.W. 7/6, Interstate 12/6 



TV PATTERN 
GENERATOR 

R„ TV & H, August Kitset, £8/10/ 
Wired and Tested .. . £12/10/ 

Post 7/6. 


Resistance Capacitance 
Bridge 

R., TV & H. Sept. Issue. 

Complete Kitset.£18/15/ 

Wired and tested.£22/15/ 


Send for full defails on 
Radiogram Chassis, TV and 
Amplifiers 


PLAYMASTER 3 

Using the new 6GW8 provides 4 Vi 
watts per channel with an input of 
200Mv and improved frequency re¬ 
sponse, 150mA power supply pro 
vides adequate reserve for tuner and 
higher output. 

KITSET £26/17/6 

WIRED & TESTED £29/17/6 

PLAYMASTER 4 

COMPLETE KIT SET 

£36/17/6 

Wired, Tested, Guaranteed. 

£42/10/- 


MULLARD-FERRiER 
R.P.M. TACHOMETER 

COMPLETE KITSET. 

£12/2/6 

Wired and tested, £12/17/6. 
State max. revs. Voltage. 
Cylinders. Polarity. 

Post. 7/6. 


v •: 1 

?'J 

LEADER 

SIGNAL GENERATOR 
LSG 11 

240v A.C. Powered. 

6 Band, 120 Kc to 390 Megs. 
Provision for Crystal. 

An ideal TV Marker Generator. 

£16/15/- 

iPost. N.S.W. 7/6, Interstate 12/6. 



MULTIMETER 

20,000 O.P.V. sensitivity. 

DC volts, 0, 10, 50, 250, 500, 1000. 
AC volts, 0, 10, 50, 250, 500, 1000. 
DC current 0.5uA, 0.25, 0.50mA. 

Resistance. 0.50K, 0.5meg„ 5mcg. 

D.B. minus 20 to plus 36. 

£7/19/6 

K50, 50,000 O.P.V. 

Ideal TV Test Unit. 

Current Range to 10 Amp. 

£19/10/- 
MODEL K2 

2000 O.P.V. Sensitivity. 

Ranges as above except 50uA. 

£5/12/6 

Post. N.S.W. 3/6, Interstate 5/6. 

200H 

20.00# Ohm PER VOLT. 

D.C. Volts, 6 Ranges to 2500v. 
A.C. Volts, 5 Ranges to l,000v. 
Ohms, 2 Ranges. 

Current, 3 Ranges 50 uA to 250 
mA. 

Capacity D.B. Output, etc. 


£5/15/- 


100K 

100,000 ohms per volt. 

22 Ranges. 

£12/19/6 

SANWA 370 
4*000 V.P.V. 

22 Ranges. A.C. and D.C. Current. 
2 to 1200V AC and DC to 12 Amps 


£13/15/- 


LATEST 

4-SPEED PLAYERS 

240V A.C. Mono . . . . £5 15 0 

240V A.C. Stereo . . . . 8 10 0 

Battery Mono. 9 15 0 

Battery Stereo. 10 15 0 

Battery - Mono 45 r.p.m. 

in Cabinet. 4 12 6 

Post. N.S.W. 7/6, Interstate 12/6. 


STEREO 

RECORD CHANGERS 

Best Known Makes, 4-Speed. 

£10/15/- 

Post. N.S.W. 12/6, Interstate 17/6. 
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PHONB 

LA3845 

136 VICTORIA It'D. MARRICKVIUE.SyDNEy.N-SW 

EVENINGS & WEEKENDS PHONE XW5956 


636 KING STREET, NEWTOWN.LA7008 


PLAYMASTER 2 
STEREO AMPLIFIERS 

Push-Pull. 8 Walt, per Channel 
Bass and Treble boost and Cut. 
Wired and Tested. 

£31 

2.8in Dual Cone Speakers and 
Stereo. 4-speed Player 

ordered with this Unit or 
Playmaster 3. 

£13/10/- extra. 


SERVICE STATIONS 
IGNITION ANALYSER 
OSCILLOSCOPE 

Simple to operate. Quick, accurate visual indication of condition, 
operation and faults in spark pIurs, coil points, condenser, gap settings, 
etc. Latest American design. Will pay for itself within 1 month on 
electronic tune-ups. 

Circuit, operating Instructions, graphs and p p 1 /IP 1 / 

fault indications included. j* I / I / m 


i TRANSISTOR P.A. 
AMPLIFIERS 

12V Operation 
2 Channel input. 

With Mixing 15V Output. 

15 Watt £27/15/- 
30 Watt £37/15/- 
50 Watt £42/10- - 
240 A.C. plus 12VD operation if 
required. £7 10 - extra. 


WIDE RANGE G.D.O. 

R.TV. and H. Feb. Issue. 

KITSET £20/5/- 

Wlred and Tested . . £26 5 0 


NEW 

ELECTRONIC 

MEGAPHONES 

Elecphone Transistor 
Loud Hailcr, Pis.ol Grip Megaphone 

£7/17/6 

SOUND POWERED BATTERY 
Range 400yds. 

£8/15/- 

TRANSISTOR POWERED 

£29/15/- 

NATIONAL 

TRANSISTORED POWERED 
SHOULDER MEGAPHONE 

£25 

Range 800yds. 

Weight 71b. 

All complete with Speaker, Batteries, ; 
Microphone, etc. 

Pack and Post 12/6. 


GUITAR 
AMPLIFIERS 

10-Watt, Two-Channel, with Twin 
Cone Speaker. £25/15/. 

14-Watt. 4 Inputs. Bass and Treble 1 
Boost. 2 Twin Cone Speakers. 
£29/15/. 

17-Watt. Four-Channel. Bass and 
Treble Boost. Two Twin Cone 
Speakers. £36/17/6. 

35 WATT 

4 Channel. Bass and Treble Boost. 

3 Twin-Cone Speakers £52/10/ 

I 

Vibrato with foot control and 2 
preset controls for frequency and j 
intensity. 

£ 5 / 5 / extra on above models, j 

14 + 14 WATT 

With Reverberation. May be used 
as 28 Watt or as 14 Watt + 14 

Watt Reverb. 2 9x6 Woofer 

Speakers. 2 9x6 Twin-Cone 

Speakers. 4 Channels. Bass and 
Treble Boost. Foot Vibrato Control 
included. 

£81/15/- 

SLAP BASS OR BASS GUITAR 
40 WATT AMPLIFIER 

4 Innut Channels. Bass and Treble 
Boost. 2 !2in Radial Beam Speak¬ 
ers. Perfect reproduction on 20 
cycles. 

£72/17/6 


P.A. SPEAKERS 

8 WATT 

8 in Units in Waterproof 
Projection Homs. 

15 Ohm Voice Coils. 

£6/15/- 

In Double Ended Flares. 
Duolateral Coverage. 

£7/5/- 

line Output Transformers to suit 
17/6 extra. 

P.A. SPEAKER 
DRIVER UNITS 

American Rating. 30 Watts. 
Voice Coil 16 ohm. 

£10/15/- 

15 Watt Rating. 

£7/17/6 

REFLEX HORNS TO SUIT. 

£10/15/- 

I WEEKEND - HOLIDAY - EVENING 
1 DEMONSTRATIONS AT C0LLAR0Y 

I PHONE XW5956 FOR APPOINTMENT TO TEST STEREO 
GUITAR AMPLIFIERS AND TELEVISION. 


iiiiiiiiiiiiiiiiiiiiitiiiHiiiiiiiiiitiiiiiitiiiiiiiiiiiititiiiiiiiiiiiiiiiiiiiiiiiiiiiiifiiiiiiiiiiiiiniiiiiiiimiiiiiiiiir 


BATTERY 

CHARGER 


240 Volt A.C. Operation 

3 Rate 6v, I2v, TRICKLE CHARGE 

Trickle Charge Position suits all Batteries. 2V to 12V at 
rate of 200 to 500 M.A. 

STANDARD 

1 amp. 6 V, 12V.£3/7/6. 

3 amp. 6 V, 12V, TRC £6/12/6. 

4 amp. 6 V, 12V, TRC £7/12/6. 


Post., N.S.W. 7/6, Interstate 12/6. 


DE LUXE 

1 Vi amp., 6v-12v £4/17/6. 

3 amp.£8/7/6. 

4 amp. . . . . . . £9/17/6. 

6 amp.£10/17/6. 

10 amp. £13/17/6. 

Rail or Air Freight on. 


PLAYMASTER 
101 

This high performance basic 
amplifier kit, as described in the 
August issue of Radio, TelevLson 
and Hobbies, is now available. 

Price £29/10/- 

Wired and Tested, £33. 

No. 9 CONTROL BOX KIT £10/10/- 

WIRED AND TESTED, £12/10/ 

Complete Single Unit, including controls and anodised r a 3 /] /x / 
control panel. Wired and tested. IV/- 


R. TV & H. 
STEREO 

TAPE-RECORDER 

MARCH-APRIL ISSUE. 1962 

Complete kit set as described 
including Collaro, Stereo 
Deck. 

With latest Michigan Heads 
and required modifications. 

£95/17/6 

Steel Cabinet to fit. 

£ 8 /-/- 

Wired and Tested. Complete In 
Cabinet with Tape. 2 Dynamic 
Microphones. Guaranteed. 

£120 

4-TRACK MONAURAL 
PUSH-PULL 

Output 10 watt. 2.7 x 5 
Speakers, Recording Level 
Meter. 3 speed input for mic. 
and P.U. or radio. With 
mixing between channels. 
Bass and Treble Boost. 
Michigan Hi-Fi Heads. Com¬ 
plete with dynamic micro¬ 
phone. L.P. Tape. 

£95/-/- 


Tronsistor Portable 
TAPE RECORDER 

AIWA T.P. 50. 

Latest push button model. Complete 
with mike, batteries, tape, telephone 
attachment, induction loop. 

£21/17/6 

AIWA Dc l-uxe 

T.P.701 6 transistor capstan drive. 2- 
speed, 2-track Hi-Fi quality. 

£49/17/6 

Post. N.S.W. 7/6, Interstate 12/6. 
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*★★**★★★★★ phone 

LA3845 

136 VICTORIA R'D. MARMCKVILIE,SYDNEY. N-S W 

AND 636 KING STREET, NEWTOWN —LA7008 
EVENINGS and WEEKENDS: "KALUA,' Hilma Street, Collaroy Plateau, XW5956 
DULWICH HILL, UNDERCLIFFE, EARLWOOD, BUS AT DOOR, STOP Ho. 42 


NEW VARIACS 

H5v 50 cycle 5 Amp. 

2 Units. Provide Infinitely variable 
voltage, 2 to 260 at 5 amp. 1200 
watts. 

£7/10/0 Each 


NEW 

ALDIS LAMPS 

12V SIGNALLING L’NITS 

Ideal for yachts, etc. Also Spot 

Lamps, etc. In transport cases. 

£5/7/6 

Used, Good Condition, £2/12/6. 
Poet. N.S.W. 7/6, Interstate 12/6. 


Vibrator 



Power Transformers 


6V 300V 425mA 

. £3 

17 

6 

12V 325V 125mA 

. . . . £3 

17 

6 


NEW 

VALVES 



6AM5 

. . 7 

6 

6AJK5 . 

17 

6 

6AM6 

. . 7 

6 

9006 . . 

5 

0 

6ALS 

. . . 7 

6 

6AS7 . . . 

12 

6 

6J6 

. . . 7 

6 

CK1013 . 

15 

0 

866A . 

. .. 15 

0 

EK32 . . 

15 

0 

813 . 

. £3/10/ 

809 . . 

17 

6 

803 .. 

. . £3 

EBC33 . . 

12 

6 

3A4 

. . 12 

6 

6AG5 

9 

6 

84/6Z4 

1 .12 

6 

EL91 . . 

10 

0 

4D21 

£4 17 

6 

EF73 . . 

4 

0 

12C8 . 

. .. 12 

6 

EF72 . . 

4 

0 

1C6 . 

. .12 

6 

EC70 . . 

4 

0 

1J6 

. .. 12 

6 

2C26 . . 

7 

6 

3B7 . 

. .10 

0 

RK.34 

7 

6 

3T>6 

10 

0 

IN 5 . . . 

7 

6 

304TH 

£1 10 

0 

1C7 . . . 

5 

0 

,2050 

£1 


1Q5 . . . 

5 

0 

1K7 . 

. . . 5 

0 

LM5 . . . 

5 

0 

6J3 . . 

. . 9 

6 

7C5 . . . 

5 

0 

6J6 . . 

. . 10 

0 

7W7 . . . 

5 

0 

6J7G . 

. . . 7 

6 

12A6 . . 

5 

0 

KTW62/6L7 7 

6 

6J8 . 

17 

6 

IDS 

. . 5 

7 

6C8 . . . 

7 

6 

6F6 . 

. . . 10 

0 

VR65 . . 

5 

0 

EF37 . 

...12 

6 

12SK7 . . 

5 

0 

5U4G 

.. 12 

6 

IT4 . . . 

10 

0 

6AG7 . 

... 10 

0 

6BM8 

7 

6 

VT502 

.. 12 

6 

12BH7 . . 

7 

6 

1L4 .. 

. . 5 

0 

12AL7 . . 

7 

6 

6K6 

. . . 7 

6 

6SN7 . . 

15 

0 

AV11 

. . 2 

6 

6BL8 . . 

7 

6 

6K7 

. . . 5 

0 

6BX6 . . 

7 

6 

12SJ7 

. . 12 

6 

RL27 . . 

15 

0 

12SL7 

.. 12 

6 

1616 . . 

7 

6 

6SH7 . 

. . . 4 

0 

5Y4 . . . 

10 

0 

47 

.12 

6 

5X4 .. . 

10 

0 

843 . . 

£1 10 

0 

2A3 . . . 

£1 

1629 . 

. . . 5 

0 

807 . . 

£1 

1619 . 

. . £1 


5L4 . . . 

10 

0 

RK75 

. . . 10 

0 

866 . 

17 

6 

723A 

.. £3 


6X5 . . 

7 

6 

VR75/30 . 15 

0 

829 . £3 

10 

0 

RK48A 

. . £3 


6SK7 . . 

12 

6 

954 . 

. . . 5 

0 

6SS7 . . . 

12 

6 

VR105/30 . 15 

0 

884 . . . 

10 

0 

6AC7 ... 7 

2X2-879 . . 5 

6 

0 

CV 1136 . 

7 

6 

6AJ5 . 

. . 5 

0 

CV 1133 . 

7 

6 

VR150/30 15 

0 

CV 1102 . 

7 

6 

6SA7, 

metal 7/6 

5Z4 

10/0 

12SJ7, 

metal 12/6 

6SF7, metal 

1 10/0 

6N7 

7/6 

6SG7, metal 10/0 

6AN5 

12/6 

6F6, metal 

12/6 

CAT6 

5/5/0 

829B and 



2A3 

15/0 

Socket 2/17/6 

5X4 

10/0 

6BY7 

7/6 


CLASS C 



WAVE 

METERS 




Excellent Condition. 




£15/0/0 




NEW C.R.O. TUBES 

JAP1*906 £1 7 6 

5BP1. £2 7 6 

CV112. 10 0 

VCR97. £1 17 6 

VCR5UB. £17 6 

VCR 1570 . 10 0 


NEW POWER 
TRANSFORMERS 

240v A.C. 50 cycle primaries. 

Standard 6.3 filaments. 

300 x 300v 40mA .... 19 6 

1960 5” CRO . £5 10 

1960 3” CRO. £3 15 0 

325 x 325. 150MA . . £3 17 6 

285 x 285. 300MA £6 15 0 

800v and 270v. 300mA, ea. £7 10 0 

240v*l lOv. 1.3 Kv Auto £10 10 0 

150 x 150v 30mA . £15 0 

225 x 225v 40mA . . . . £ 1 7 6 

124V Doubler 300m .. £2 15 0 

130V Doubler 400m £3 5 0 

385 x 385. 100 mA . . . . £1 17 6 

300 x 300, 80 mA . . £1 12 6 

12v Vibrator, 200v 50mA 17 6 

240v, 32v, 40 watt .. £17 6 

6v to 240v 40-watt In¬ 
verter . £ 1 7 6 

12v to 240v Inverter £17 6 

145v Doubler. £3 17 6 

I50v Doubler. £4 7 6 

220v Doubler 600mA . £6 15 0 

310 x 310V l70.Ma . £2/9 6 

110V Doubler 400 MA .. 2/7/6 


NEW HEADPHONES 


5 Ohm. 

£1 

2 

6 

2000 Ohm. 

1 

2 

6 

4000 Ohin. 

1 

5 

0 

Crystal. 

2 

15 

0 

Stereo 5 Ohm. 

2 

5 

0 

Stereo. Crystal . . 

2 

17 

6 

Low Impedance 

2 

17 

6 

American Lightweight 


12 

6 

Australian DLR 


12 

6 

Dynamig Earpieces, pr. 

Post 2 6 pr. 


4 

6 


Inverter Transformers 

12V 240V 60 Watt 

£3 

7 

6 

32V 240V 60 Watt . . 

£3 

7 

6 

12V 240V 100 Watt 

£4 

5 

0 

32V 240V 100 Walt . 

£4 

5 

0 

6V or 12V to 240 V 40 watt 1 

17 

6 

RELAYS 




6V, 3-pole Miniature 


15 

0 

1700 SPDT. 


7 

6 

1300 SPDT. 


7 

6 

500 x 500 SPDT 


7 

6 

12 volts DPDT, 5 amp 

£1 


12 volts DPDT 


12 

6 

lOOpf TX var. condensers 


10 

0 

100 to 500 pf 3000v. var. 


10 

0 

500 to 2500pf 750v. var. 


10 

0 

Hi-speed Polarised relay 

£2 

10 

0 

400 ohm . 


12 

6 

Hi-lo Phono Transformers . . 

4 

6 

Hi-voltage, Lead-thru Insulators 

1 

6 

each; 15/ doz. 




Multi-strand 4-core Cable 



yard. 


1 

0 

60pf with Vernier . . 

£1 

1 

0 

30pf. 


10 

0 

Throat mikes, new . . . . 


3 

6 

OIL FILLED 



CONDENSERS 



.5mfd 600V. 


3 

6 

2mfd 600V. 


6 

6 

lmfd 600V. 


6 

6 

4mfd 600V. 


6 

6 

4mfd 2.5K. 

£1 

10 

0 

lmfd 3000V. 


17 

6 

.5mfd 5K, .1 5K, .1 3K 

AC 



.25 4K, .5 2 , /aK . . . . ea. 

15 

0 

CRYSTAL 




CALIBRATORS 



Good Order. 




£15/0/0 




GENEMOTORS 



Input Output 




12v 600v 300mA New .. 

£5 

10 

0 

12v SOOv 350mA . . 

£8 

10 

0 

12v 1200v 200mA . . 

£6 

10 

0 

24v 2S0v 100mA New . . 

£2 

0 

0 

24v 540v 200raA New . . 

£2 

15 

0 

24v 300v 250mA New .. 

£2 

15 

0 

12v 275v 110mA .. .. 

£3 15 

0 


100 NEW ASSORTED 
RESISTORS 

Mainly I.R.C., Vj, 1.2 Watt. 

04 Values. Vi ohm. to 10 megs. 

15/-, Post 2/6 

100 new assorted Condensers 
Paper, Mica, Ceramic Metalcap. 
25 Values. 

15/. Post 2/6. 


WANTED 

Communications Receivers. Test 
equipment. P.A. Gear. Large or 
Small surplus stock. Best prices. 

, ( Call, write or phone any time. 


COSSOR 
DOUBLE BEAM 
OSCILLOSCOPE 

Tested. Good Order. 

£49/17/6 

TRANSISTOR POWER 
SUPPLIES 

12V Input. JO0V 150MA plus 150V 
Rectified D.C. output. 

Kitset £9/17/6 

Wired and Tested £11/17/6. 
400v plus 200v 150 mA. 

£14/17/6 

Including Circuit. 

Post 7/6. 


COMMUNICATIONS 

RECEIVERS 

B.28—CR100 

Current Navy Receiver 
6 Band.40 K.C. to 32 Meg. 
Variable Selectivity. 2 R.F. 

2 I.F. Stages. Crystal Gate Band 
Spread. New Condition. AJrlested. 
Realigned 240V A.C. Operation. 

£65/-/- 

AR7 RECEIVERS 

Air-tested, realigned. Perfect order. 

£57/10/- 
MURPHY—B40 

5 Band 650 K.c. to 30 Megs. 240 V. 
A.C. operation. Variab/e selectivity. 
Crystal filter. 2 R.F. stages. 2 I.F. 
Stages. A late model receiver. StiU 
,n current use In Navy. Excellent 
selectivity and sensitivity. Air Tested. 
Realigned. Perfect order. Circuit 
.nc.uded. 

£55 

A.M.R. 101 

A.W.A, Version of National H.R.0. 
& A.R.7. 

£57/10/- 


NEW METERS 

10mA centre zero, JVa.n, scaled. 
100-0-100mA. 300-0-300mA. 

£ 1 / 10 /- 

10mA scaled 150 0-150V. 

£ 1 / 10 /- 

0-10 amps. 0-500mA, 0-50 volt. 

£3 each type 

G.E.C. 3in Panel Mounting. 

0 to 50 mA. 

£1/7/6 


NEW 

A.C. D.C. METERS 

4” Palec 
0 to 300V. 

£1/17/6 

5in 0 to 30 Amp. 

£1/17/6 

0-30 Amp., 4in A.C., D.C. 
0-60 Amp., 4ln A.C., D.C. 

£1/17/6 

8-0-8 AMP Centre Zero 
23a Moving Iron 

15 /- 


TRANS. PRO 
VALVE & CIRCUIT 
TESTERS 

Wilh Modem Valve Panel, 

£ 12 / 10/0 


VERNIER DIALS 

20-1 RATIO 

2 in.£1/2/4 

2 Vain. £1/7/4 

3in.£1/12/4 

Posa 2/4. 

NEW 

COMMUNICATIONS 
RECEIVERS 
E.I.L. 401 

4 Band, 500Kc to 30 Megs. 
B.F.O. S. Meier. NoLse Limiter. 
Band Spread. 240v Ac. 

£45/0/0 
E.I.L. 62 A. 

4 Rand, Band Spread, Amateur 
Receiver. 9 Valves. 550Kc to 30 
Megs. B.F.O. S. Meter. ANL. 

£72/10/0 

INDICATOR UNITS 

3in C.R.O. Tune 
12 Valve Centre Zero Meter 
For Calibration. 

Ideal for conversion to Oscilloscope 

£6/17/6 

NEW ROTARY 
CONVERTERS 

160 watt, 50 Cycle. 

24v to 32v Input. 

Output can be Supplied 
for 50-110 or 240v 
as required. 

Suit radiograms, TV, Tape 
Recorders, Fluorescent Lights. 

£19/17/6 
12 VOLT UNITS 

As above. Metered with F!$ld 
Regulator. 

WiU operate TV Sets. 

£19/17/6 
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MULLARD STEREO SOUND SYS- The book is divided into five chap- 
TEMS. published by Mullard-Aus- ters as follows: Electricity, Batteries, 


results. A complete chapter is devoted 
to the production and recording of spec¬ 
ial effects. 

Another subject covered is that of 
field recording, which outlines the 
methods of obtaining unusual sounds. 
Some games which can be played with 
your tape recorder are featured, and 
these should go over well at your next 


tralia Pty. Ltd., Sydney. Soft cover, Magnetism, Alternating Current Theory, party. On the practical side, informa- 


36 pages, 11 by 81 inches. Illustra¬ 
ted with circuit diagrams. 

This booklet continues the high stan¬ 
dard of Mullard publications, giving con¬ 
cise details for construction of stereo 
equipment by the home-builder. A feature 
of the circuits dealt with is the use 
throughout of printed circuit boards. 
These will enable those undertaking the 
construction of this equipment to dupli¬ 
cate the performance of the originals 
with layout and feedback problems re¬ 
duced to a minimum. 

Detailed descriptions and illustrations 
of each piece of equipment leave no 
doubts on any constructional point. Pro¬ 
jects covered are both 3 and 10 watt 
stereo amplifiers, stereo pre-amplifier, 
wide band tuner and stereo tape re¬ 
corders. 

The “piece de resistance” is the very 
comprehensive section on the connection 
of loudspeakers, the choice of same and 
,the manufacture of speaker enclosures to 
(obtain the maximum benefit where ever 
they may be used. 

Our copy from the publishers and 
the price, 6/3. (K.W.) 

★ ★ ★ 

COLOUR TV SERVICING MADE 
EASY, by Wayne Lemons and Carl 
Babcoke. Published by Howard W. 
Sams and Co., Inc., Indianapolis 6, 
Indiana. Soft cover, 51 by 81 
inches, 192 pages. American price, 
2.95 dollars. 

A short introduction to colour and 
colour TV in the first chapter should 
help the reader to grasp the broad prin¬ 
ciples of colour transmission and recep¬ 
tion. The following three chapters go 
on to cover the principles and typical 
troubles to be encountered in a colour 
TV set. From this point on all the re¬ 
ference material is as applied to particu¬ 
lar American chassis. Although these 
sets are not on the Australian market, 
the points made would probably apply 
to Australian-produced equipment when 
we become blessed with colour TV. 

Possibly of interest to the keen stu¬ 
dent, and the serviceman looking into 
the future development of TV, the scope 
of this book at the moment is otherwise 
rather limited. (K.W.) 

★ ★ ★ 


Generators and Alternators. Sets of re- li° n is given in editing techniques and 
view questions are included at the end the care of your tapes. Also detailed is 
of each chapter and the answers to these the care and maintenance of your re¬ 
questions plus an extensive index is pro- corder. Good reading for the tape enthu- 
vided at the rear of the volume. siast. Our copy direct from the pub- 

Our copy of the book came direct iish er - (K.W.) 
from the publishers, who give the Amer- ★ ★ ★ 

ican price as 1.95 dollars—(K.W.J.) 

★ ★ ★ 

MAGNETIC RECORDING FOR THE 
HOBBYIST, by Arthur Zuckerman, 
and published by Howard W. Sams 
and Co. Inc., Indianapolis, Indiana. 

Soft cover, 5i by 8i inches, 128 
pages. American price, 2.50 dol¬ 
lars. 

This booklet is primarily written for 
the owner of a tape recorder who is 
willing to spend the time to get really 
good results from his equipment. It 


; LOGIC FOR BEGINNERS, by Vol 
; Molesworth, M.A. Second Edition. 

; Published by the Law Book Com¬ 
pany of Australasia Pty. Ltd. Soft 
covers, 4iin x 7£in, 80 pages. Price 
12 / 6 . 

Those of our readers who took 
interest in the “Electric Brain” 
articles which Mr Molesworth wrote 
for the February and March, 1960, 
issues of the magazine and in the 
subsequent “Simplified Syllogiser” 
article, which he and I wrote for the 
October, 1962, issue, may be inter¬ 
ested in this book. An introductory 
textbook to classical logic, its concise 
and straightforward exposition testify 
to Mr Molesworth’s skill both as a 
logician and as a journalist. ; 

The first edition was published in ; 
1957, and has been out of print for < 
some time. The publication of this! 
second edition should thus be of ! 
interest to university students as well J 
as to the general reader. Both types J 
of reader will no doubt find it even < 
more informative than the first < 
while the price is still quite $ 

(j.r.). i: 





is not intended for servicemen, but rather 
as a practical guide to what can be 


ABC’s OF ELECTRICITY by the How- ac hj eve d with a tape recorder, how to 


ard W. Sams Editorial Staff. Soft 
Cover, 96 pages, 51 by 81 inches 
of text material with many illustra¬ 
tions. Published by Howard W. 
Sams and Co. Inc., of Indianapolis, 
Indiana. 

This new book sets out to explain 
electricity in a simple, straightforward 
manner so that even a beginning High 
school student, who has had no more 
background than elementary grade- 
school science, will have no difficulty in 
understanding the content. Perhaps 
some of the definitions given are a little 
on the oversimplified side, but we must 


help keep it in good running order, and 
how to get value from it in first-class 
entertainment. 

When the initial cost of a good tape 
recorder is taken into consideration, an 
investment for the knowledge this book 
contains could be well worth-while. The 
introductory chapter deals with the best 
methods of connecting a tape recorder 
to a program source. It covers broad¬ 
cast recording techniques, taping from 
record-players, copying tapes and old 
records. 

The book progresses on to discussions 


confess that, with but one exception, we of hi-fi tape systems and commercially 
could find no major faults with them, recorded tapes. The taping of live sound 
The exception was that which defined a is covered in detail, giving the enthusi- 
semiconductor as a material having LESS ast information on selecting microphones 
resistance than a conductor. and how to position them for the best 
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COMPUTER CIRCUIT PROJECTS 
YOU CAN BUILD, by Lee Bos- 
clien. Soft cover, 144 pages, 81 by 
51 inches of text material with 
many illustrations. Published by 
Howard W. Sams and Co., Inc., 
Indianapolis, Indiana. 

Electronic computers are today per¬ 
forming such varied tasks as making out 
pay cheques to controlling manned satel¬ 
lite launchings and re-entries. Although 
this new book by Lee Boschen does not 
tell the reader how to construct a com¬ 
puter of this calibre, it does clearly and 
simply demonstrate the basic principles 
and operation of computers. 

Based on the concept that more can be 
learnt by participation in actual demon¬ 
stration, the book provides details for 
the construction of 14 easy-to-build com¬ 
puter projects which range from a simple 
toy to a “logical lock 1 * and a relay 
decade counter. 

The book’s professed aim is to (a) pro¬ 
vide clearly illustrated instructions for 
building the projects; (b) to explain ex¬ 
actly how each device operates; (c) to 
show the computer based principles of 
the circuits and how it is used in to¬ 
day's computers; (d) to lay the founda¬ 
tion for more advanced study of com¬ 
puter circuitry. From our appraisal the 
book would appear to meet the require¬ 
ments and would be a valuable addition 
to the library of any reader interested 
in computer principles. 

Our review copy came direct from the 
publisher but copies should be available 
in due course from local bookseHers and 
agents. The American price is given as 
2.95 dollars. (K.W.J.). 

★ ★ ★ 

AUDIO BIOGRAPHIES. By G. A. 
Briggs and 64 Collaborators. Pub¬ 
lished by Wharfedale Wireless 
Works Ltd., Bradford, England. 
Hard covers, 143 pages, 81in x 5in. 
Only someone who has lived, eaten 
and slept in an “audio” world could 
possibly have conceived the crazy idea 
of publishing a book containing just 
biographies from an assortment of other 
audio identities. 

Only such a person could have 
imagined that there would be people 
crazy enough to want to possess and 
read such a book. 

In fact, Gilbert Arthur Briggs could 
be right. Having received a free review 
copy, which the author lamentably 
omitted to autograph. } proceeded to 
read most of it forthwith. The only 
excuse I can offer for sp doing was the 
discovery that names, which I had come 
to know in audio literature, actually 
beloneed to real people. 

And, somehow, real people are inter¬ 
esting: People like Norman Crowhurst, 
Cecil Watts, Percy Wilson, Stanley Kelly, 


(Continued on page 127) 
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CLASSIFIED ADVERTISING 

Advertisements in these columns cost only 5/ per line, each line contains the equivalent of five words each of 
nine letters. Minimum sixe of advertisement is two lines. PAYMENT MUST ACCOMPANY ALL ADVERTISEMENTS 
EXCEPT THOSE PLACED BY ACCREDITED AGENCIES. Your advertisement for the May issue must reach our 
office before April 6th. Address your advertisement to THE ADVERTISING MANAGER, RADIO, TELEVISION & 
HOBBIES, Box 2728, G.P.O., SYDNEY. See our classified form on page 128. 


FOR SALE 


OECOND-HAND MARINE TWO-WAY RADIO. 

^ 12 volt. Good condition. Phone Mr David 

Hail between 8 and 4.30. 635-9071 (Sydney). 


CELL RCVRS. Marconi 1155 with 6V6 and power 
a supply, £15; (2) AR7s, £40 and £20; AWA 
AMR 101, similar HRO, really good. £35 or 
near offers. C. E. Schmidt, Eden Hills, S. Aust. 


/BOURSES. Basic Electricity 10/6. Basic Radio 
^ 12/6, Transistor Servicing 10/6, TV Servicing 
12/6, F.M. 7/6, VHF-UHF 10/6, Computers 12/6, 
DF-Radar 12/6, Trigonometry 3/6, Calculus 10/6, 
Organic Chemistry 10/6, Physics 12/6, Nuclear 
Physics 10/6, Mechanics 10/6, Astronomy 10/6, 
Clear Thinking 5/. Post free. Popular Science 
School of Electronics, 3 Broadway, West Pymble, 
Sydney. (Correspondence only.) 


p ELOSO PUBLIC ADDRESS EQUIPMENT. 

^ Compact 10- and 25-watt transistor amplifiers, 
wide range of output tappings, add on AC units 
to suit. Loud hailers, low price quality unit. 
Cardiod dynamic microphones with or without 
on-off switch, lowest priced unit in the world, 
and many others featured in a comprehensive 
catalogue and price list. Trade inquiries invited. 
Hodges Sound Systems, 125 Buckingham Street, 
Sydney. 94-4193. 


IjrODGES low-price crystal and dynamic switch 
* * microphones. Australian agents for American 
Turner streamlined desk prcss-to-talk crystal or 
dynamic desk microphones and demonstrators 
mikes. Mohawk tape message repeaters with 
plug-in cartridges, Vi to 5 mis. Acoustic Research 
Hi-Fi 3-way loudspeakers, America’s top-selling 
natural reproduction speaker. Hear it in our 
demonstration room. Trade inquiries invited. 
Pamphlets available. Manufacturer, importer, 
distributor of sound equipment. Hodges Sound 
Systems, 126 Buckingham Street, 94-4193. 


IIEATHKIT TEST EQUIPMENT. Lab. 5in 

11 scope, 10-30/E. R.F. gen. 19-10Z/E. Aud. 
VTVM 1M-21/E. Telephone JJ3297, Sydney, 
l\ # S. W. 


LJ ALLICRAFTERS SR 150 tranceiver, complete 

A1 with mobile mounting rack and DC supply, 
home brew AC supply, mike and speaker, price 
£600. VK2APP, St oneridge, Monteagle, N.S.W. 


CSB plug-in crystal filters. £6/6/. Crystals 
4.0-8.7 MC .01 per cent, 15/. Converted 
used Swan tranceivers ALC, both sidebands in¬ 
cluded* £150. Also new sets at fair prices. 
A. Blcs VK2AVA. 33 Plateau Road, Springwood, 
N.S.W. Phone 394. 


•■TELEVISION TRANSLATORS. Rebroadcast 25 

miles. Transistorised battery powered. Provide 
inexpensive television for fringe and mountain 
communities. Anderson Companv Piedmont, S. 
Dak, U.S.A. 


A .W.A. Communication Receiver for Model 

CR6A. 12 valves, 9 diodes. Covering 2 to 30 
megacycles. Continuous 6 bands. Separate scale 
for each band. With AKG earphones and ex¬ 
tension speaker. 3 months old. Supplied with 
service manual. Cost £180. Sell £110. Finance 
available. S. G. Sid well, 80 Auburn Street, Goul- 
bum, N.S.W. Phone 2930. 




ceramic capacitors. Fraction normal 
k price brand new. Mica 6-100-200-300-350 PF 
Ceramic L5-12-33-50-100 PF. All 500 vw. 3/ doz! 
plus 2/6 post. Also DPDT Alpha switches, 1 
amp. Norm. 14/, now 5/ plus 2/6 post. Quantity 
quotes happily given. B and J Electronics, 204 
Ste wart Street, Ea st Brunswick, Melb., Vic. 

OAMMARLUND HQ 100 250v 10 valve Rcvr. 

550 KC to 30 MC. £100. I. KitcMn, 54 
Fairfield St., Mt. Hawthorn, W.A. 


•TWO Lowther “Acousta” top-quality, wide-range 
. speakers. Warranted perfect. Very reasonably 
priced. S ydney, 44 -7358, N.S.W. 

T\ISC RECORDERS BRS24 heavy duty mechan- 
aid head; BRSR12d junior disc recorder: 
.Vsoeed record player: RCA88A dynamic m.'ke; 

.Mrs Brownhill, Gheringhap St., Geelong. 


EMOLOGIST5. Quality American all metal 

^ prospectors’ picks, solid leather grip, £3 ea. 
Inspection or mail orders. Write 240 Toombul 
Road, Northgate, Qld. 


CELL: All back issues R., TV and H. in stock 
^ at all times. 1939-1955 copies 1/6 each: 56-58 
2/ each; 1959 on, 3/ each. Post incl. Phone, 
write or call. T. Weir, 56 O’Connor St.. Haber- 
field, Sydney, 71-2569. Wanted to buy copies. 


CELL collection radio parts, suitable for hobby- 
^ ists of all ages. No reasonable offer refused. 
After 5 p.m. 98 Gwynne Street, Richmond, 
Victoria. 


FOR SALE 


IJTHER AUTOMATIC TAPE RECORDERS: 

For those who want the ultimate in perfection. 
Sound operated relays, built-in 2-channel mixer, 
auto, slide projection, 4 heads, 4 track. 4-speed, 
A and B monitor, reverb., echo, stereo, mono 
freq. range to 20KC plus or minus 3DB, dynamic 
range to 60DB, Wow and Flutter less than .15 
per cent, channel sep. 50 DB, V.U. meters, auto 
rewind clutches for tape protection, sound on 
sound, gold relay contacts, auto torque controls, 
remote control rewind playback recording stop and 
start, disconnectable auto recording level control, 
batt. and AC operation, etc., etc. German made, 
light and compact. You will never see more 
features or quality for your money. Push-button 
control, a dream to operate and own. Prices from 
£145 to £250/10/. N.S.W. Distributors: Tomlin’s 
Radio, 528 Liverpool Road, South Strathfleld. 
542-4215. Country and Trade enquiries welcome. 
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TOR SALE: Back issues R. TV and H., 1939- 
r 1955, 1/6; 56-58, 2/; 59 on. 3/. Post Free. 

Amateur Radio Supply Co., 113 Henley Beach 
Rond. Torrensvllle, S.A. 57-6788. Bus stop 4. 


•TAPE RECORDER BARGAINS. New and 
* used machines. Buy from a technician, not a 
salesman. Free technical advice. All repairs and 
accessories. Recorders wanted to buy, any condi¬ 
tion. Country inquiries welcomed. “Tomlin’s 
Radio,” 528 Liverpool Road, South Strafhfield, 
N.S.W. 642-4215, Sydney. 


ADVERTISERS 
PLEASE NOTE! 


As from the April, 1964 issue 
classified Ads. will be charged 
at 5/ PER LINE. Please remit 
at this rate when booking space 
in following issues. 

ADVERTISING MANAGER 


QRGAN COMPONENTS: Send for our Ulus- 
trated catalogue listing parts, kitsets, circuit 
data and electronic organs, keyboards, pedal 
boards, contact wires, wiper plates, contact blocks, 
stop switches, stop tabs, piston switches, coupler 
switches, multi-type relays, toe pistons, expression 
controls, solenoids, etc. Also many sundry parts 
such as felt strips, springs, felt washers, threaded 
rods and components for pneumatic actions. 

For the benefit of experimenters, we list sets of 
data sheets available for several different designs 
of organs. 

Alan Douglas, a transistorised design, and the 
Clyne organ construction kitsets. 

“Harmonics” pre-assembled units and complete 
organs. 

Please send 5/ cheque or postal note to cover 
part cost of printing and postage. PESKA 
TRADING CO., P.O. Box 306, Frankston, Vic. 


M odel engineering supplies. Blue 

Prints, Castings, Fittings. Bolton, 70 King 
St., Sydney. Catalogue 7/. 


/COMMUNICATIONS RECEIVER, B40, first- 
^ class order and appearance, 455K.C, 30 meg. 
5 bands. Worthy of inspection, £50. Shanks, 
UJ2545. 74-8951, Enfield, Sydney, N.S.W 


DROPELLOR PITCH MOTOR Hth relay, Geloso 
* shifter, Philips turret tunei 90 deg. deflec¬ 
tion coils, power transformer, all new. D. Hale, 
10 Victoria St., Roseville, N.S.W. 41-6661. 


/'OSCILLOSCOPE, Cossor double beam, suitable 
for Radio, TV, £45 or near offer. Phone 
64-2067, Mt. Pleasant, W.A. 


•TRANSFORMERS. New. All sizes. Standard 
* voltages, U or F mount. 15/ for 30 MA. 
£2 for 150 MA. Chokes 60 MA. 5 ea.; plus 
freight. Write Soutter, 317 Pease St., Edge Hill, 
Cairns, Old. 


•TRANSFORMER, 230/150V/15A. £25. Garrard 
4 78 r.p.m. Players, new, £3. Stromberg 78 


FOR SALE 


TOR SALE, Ham radio equipment, 2 metri 
* transmitter, converter for 2 and 6, low freq 
receiver, power supply, modulator. Various equir 
Offer. VK2ZHS, N.S.W. 


•THERMAL GENERATOR (special) materials. Se 
* R., TV and H., August, 1963. All wire 6d 


yard. Asbestos Price 7in Diameter for 7-8 washer 
3/6. Post 2/6. M. Ustimenko, 5 Helen St., Belle 
vue, W.A. 


MEW OC71, 73, 72, 74, SFT152, 122, 123 

2N217, all 8/6 ea. OC44, 45, 2N269S\ 38 
SFT108, OA210, 211, 10/ ea. 0071, 2N370, 37' 
AF116N, 117N. OA31 BYZ13, all 15/. 2N30. 

250 21/ ea. OC28, 29, 35. SFT240, all 25/ a 
OA81, 85, 4/ ea. or equivalents. Add 1/6 post 
and pack. A.C.E. Electronics, Box 1452L, G.P.O., 
Adelaide. 


A R7 RECEIVER with all colls, speaker and 
■**' power supplies Recently rebuilt. Now ex¬ 
cellent order, £31: 248 Portrush Road, Glen 

Osmond, Adelaide. 


CURPLUS STOCK. All new. T.O. Std. mount 
stereo Xtal cartridges, all c/w stylus, 17/6; 
SMI Collaro, 12/; GP732A, 27/; AG3066. 12/; 
VS4-55 Neat, 6/9; KST100 Elac, 5/; P.U. arm 
c w T.O. cartridge, 25/; BM3 mic insert, 10/ : 
Xtal insert, 1 7-8 diam., 10/; Condensers micr 
ceramic, paper, styroseal 36 asst., 20/; Valve: 
6AQ6. 6AR5, 6AM8A, 6AM4, 3/6 ea. 25L6C 
5/6. 6DQ5, 36/. Astor JTX 12V. car radio, £2< 
Hodges stereo control unit, £2/10/, Thousand 
of lines available Send your list of requiremem 
for a free quote to Renata Products, Box 1632V 
G.P.O., Adelaide. Freight and packing FREE. 


/’’•AMERAS, etc. 35m Neoca light meter, teh 
lens, £23/10/. Hanimex Electra auto, 
£18/10/. Kodakcolor Snap. £10/10/. Finett 
motor advance, £12. 120 film size Voigtlandt 
Bessa, £12. Zeiss Ikoflex twin lens reflex, clos 
up lens, filter hood, £27/10/. 8m movies Eumi 
C3, coupled light meter, £25/10/. Sekonic, 3 ler 
turret, coupled meter, £32/10/. Bauer, Schniedc 
lens, £19/10/. Rondo 3 lens turret, £12/10/ 
Projectors. Noris, £22/10/; Eumig, £25/10. 
Bolex HI6 Camera, £120. Kern lenses, 16m f2.i 
£18; 25m, fl.9, £30. 100m. £27/10. 150m, £3f 
Bell & Howell sound projector, £100. Austr; 
16in editor, £17/10/. Weston 11 meter, £7/10/ 
Tazewells Camera Centre, 201 Auburn St., Gou! 
burn, N.S.W. 


OSCILLOSCOPE, Taylor 4in 31a, £70. A. W.A 
^ Beat frequency oscillator, £15. A.W.A 


service oscillator, £10. Philips Pattern generatoi 
£75. Tazewells Pty. Ltd., 201 Auburn St., Goul 
burn. 


T EAK 20 AMPLIFIER and Varislope pre amp 
2 Goodmans Axiom 301 Speakers, Treba 
and cabinets, Garrard auto turntable type A. Sel 
best offer, complete or part. R. Jamieson, 2 
'Fife Ave., Torrens Park, S.A. 


WANTED 


X^ANTED: Eddystone “750.” Details and price 
•• etc. Schahinger, The Grove, Lower Mitcham 
South Aust, 


fALVE TESTER. New or second-hand. Goo< 
order. Urgent. UHadulla, N.S.W. 51247. 


OTROMBERG-CARLSON organ keyboard. New 
^ used or damaged. 772 Warrigal Rd., Chad 
stone, Vic. 56-8008. 


\lfANTED. Australian Official Radio Servic» 
Manual. Volume 10 and subsequent issues tc 
Volume 12. Cash. Write Whittaker care R.F.D.S 
VVyndham. W.A., advising details. 


XX7 ANTED TO BUY. Palcc ET4a or Grahan 
TST 2 Valve Tester. E. Southon, 57* 
Radium St., Broken Hill. N.S.W. 


XX^ ANTED. Amplifier with revolving speake 
system or plans for building same. R 
Leslie, Box 169, Frankston, VIC. 


X^ANTED. Carphones, two A.W.A. typ< 
15J59650 complete or less handsets. Writt 
Instruments Engineer, Victoria Mill, Ingham, Qld 


r.p.m. Changers, new, £5. Reverb suit hotel or¬ 
chestra, £25. A.I.WA. Transistor Tape Recorder. 
£15. Sealed unit fridge 9 c.f. Full width 
freezer, £55. Phone UA4687, Sydney, N.S.W. 


70R SALE. Hansen multi meter type SC. Phone 
59-1807, N.S.W. 


XX7ANTED. Trimax TA1164 or Ferguson 
• ’ M. Young, 419 Riversdale Rd., Ha 
Victoria. 


OP66 

Hawthorn 


\XT ANTED. Trimax TA 1209 Trans. Playfort 
vv St., Glen Osmond, S.A. 79-1874. 
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POSITIONS VACANT 

EXPERIENCED radio. TV technician required. 

Wages £25 week. Four weeks’ annual leave. 
Single or married. Accommodation could be 
arranged. Replies giving full details experience, 
etc.. Borchards, Box 110, G.P.O., Broken Hill, 
N.S.W. 

pOSTMASTER-GENERAL’S DEPARTMENT has 
* vacancies in Victoria for RADIO TECHNI¬ 
CIANS. 

Installation, Operation, Maintenance, V.H.F., 
U.H.F. and microwave communication and tele¬ 
vision link equipment. 

BROADCASTING STUDIOS. 
Qualifications: Applicants should possess a good 
theoretical knowledge of Electronics combined with 
practical experience. 

Conditions: Excellent working conditions, ameni¬ 
ties and benefits, including paid sick leave and 
three weeks’ annual leave. Some positions involve 
country travelling or shift work. 

Salaries: £19/16/10 per week rising to 

£20/18/4 per week plus overtime and penalty 
rates. 

Apply personally to: 

The Staff Employment Officer, 

Lower Ground Floor, 

250 Flinders Street, 

MELBOURNE. 

Telephone: 60-4491. 


READER SERVICE 


VIEWCASTLE READERS: Tape recorder re- 
pairs, accessories, tapes, microphones, hi-fi 
gear, hard-to-get plugs and sockets and many 
items for the hobbyist, now available. Inquire 
about our tape-to-disc service; also soundproofed 
studio available, professional equipment used. 
Vista Recording Studios, 78 Robert Street, Wick- 
ham, N.S.W. MA4908._ 

ELECTRONIC ORGANS. Do not build yourself 
an organ without first consulting us! Send for 
initial information on the superb Schober (U.S.A.) 
build-it-yourself kits. No stamps required. The 
Electronic Organ Co., 11 Cadow SL, Pyrable, 
N.S.W. (Mail only.) 


CPEAK and listen to the world via your tape 
recorder. Join Britain’s largest tape exchange! 
World Wide Tape Talk, 35 The Gardens, Harrow, 
Middlesex, England. Send for details. 

PUBLIC ADDRESS MEN: The new AWA 
* model PA746 transistor 7-watt AC or 12v 
battery amplifier is now available from stock. 
The ideal value-for-money, one-unit, hiring ampli¬ 
fier. New, attractive styling, runs off dry 
batteries or 2-6 volt motor cycle batteries. Trade 
inquiries invited. Pamphlets available. Hodges 
Sound Systems, 126 Buckingham Street, Sydney. 
94-4193. 


j^ICROGROOVE discs from your tapes, also 
tape copying service. Highest quality discs at 
all speeds, prompt service. Moderate charges. 
Country and interstate enquiries welcomed. Vita* 
tone Recording Studios, Box 18, Post Office, Lane 
Cove, N.S.W. Phone (Sydney) 42*6154. 


►TRANSISTOR RADIO REPAIRS. All makes 
* of Japanese sets repaired. We have most 
spare parts, but for use in repairs only. Send set. 
less leather case, by reg. post from anywhere in 
Aust. 7-day service, "toughies” take a little 
longer. We also repair Jap Gramo motors to 
keep correct speed. Peter G. Broughton. 209 
George Street, Sydney. Phone 27-5831. 


nr APE TO DISC SERVICE. Weddings, social, 
* private recordings. Moderate charges, from 
15/6. Hghest qualitv. Soeedy service. Phone 
WF8336. “John B„” 37 Halley Street, Fivedock, 
N.S.W. 


OEPAIRS to receivers, transmitters, construction 
•^•testing, TV alignment. Xtal convs., any 
frequency, £18/10/ plus tax. 144 Me Xtal conv. 
kit, £12 plus tax. Ecclesfnn ^’ecTonics, 146a 
Cotham Road, Kew, Vic. 80-3777. 


DENDIX radio compass, automate and manual 
types, repairs and snares. 42 Cambridge Ave., 
Vaucluse, N.S.W., 37-3264. 


B IG SCREEN OSCILLOSCOPE. Convert any 
television to sensitive big screen oscilloscope. 
No changes to TV. Illustrated Hans and descrip¬ 
tion. £3/10/ post free. 0«k Fire Systems. 919 
Forest Road, Lugarno, N.S.W., Aust 53-9377. 


EXCHANGE 200 valves, tuning condensers, 
volume controls. 10 Watt amplifier, 20 tran¬ 
sistors, plus 2Un Ecko TV set (needs horizontal 
transf.) for a tape recorder, record plaver or 
communication receiver. John Carras, LA8148, 
N.S.W. 


WEST AUSTRALIANS 

YOU CAN NOW OBTAIN 

OXFORD CHASSIS AND CASES 

FROM STOCK 


AT 


PAKBAR PTY 


LTD. 


38 STONE ST, WEST PERTH W.A. 
PHONE 28-2431 



Orchestra, “Wee Baby Blues” Art Tatum 
and his Band with Joe Turner, “Lover 
Man” Billie Holliday, “Somebody Loves 
Me” Eddie Condon and his Orchestra, 
“How High The Moon” Eddie Heywood 
and his Orchestra, “Flying Home” Lionel 
Hampton and his Orchestra, “Perdido” 
Woody Herman and his Orchestra. 

These numbers were recorded between 
1941 and 1949 so one could not expect 
true “hi-fi” but they are, without excep¬ 
tion, all good examples of the best 
recording technique of that period. 
(K.W.J.) 

★ ★ ★ 

LAMBERT, HENDRICKS AND 
BAVAN at Newport ’63, with Co¬ 
leman Hawkins, Clark Terry and 
the Gildo Mahones Trio. “Water¬ 
melon Man,” “Sack O’voe,” “One 
O’Clock Jump,” “Deedle-lee 
Deedle-lum,” “Gimme That Wine,* 
“Yeh-Yeh!,’’ “Walking “Cloud¬ 
burst.” RCA, Stereo. LSP-2747. 
Interest: Modem jazz vocal. 
Performance: Excellent. 

Quality: Excellent. 

Stereo: Evenly spread. 

The team of Lambert, Hendricks and 
Bavan have topped the poll many times 
in the “Down Beat” “Best Vocal 
Group” category and a single listen to 
this disc shows why this is so. Their 
singing is smoothly disciplined, well in¬ 
tegrated, harmoniously clever and as 
modern as tomorrow. 

The 8 tracks on this disc were record¬ 
ed live at the 1963 Newport Jazz 
Festival and, from the very first number, 


the group sets a really cracking pace 
which culminates in their breakneck lyric 
solo on “Cloudburst,” a peak of vocal 
gymnastics. 

The Gildo Mahones Trio (they 
swing like crazy) provide a rhythm sec¬ 
tion behind the group and their vocal 
solos are interspersed with some really 
fine ad lib playing by Clark Terry on 
trumpet and Coleman Hawkins on tenor 
saxophone. 

Usually I am not greatly impressed 
by the quality of “live” recordings but 
this disc is a real exception. The group 
balance, stero spread and general all¬ 
round quality is all that could be desired 
— and more. If you are a modernist 
this one is highly recommended. (K.W.J.) 


| BOOK RE VIEW-Cent \ 

Paul Klipsch, a Grid named “Free,” and 
more than 50 others. 

Mind you, the author is right in sug¬ 
gesting that you wouldn’t want to read 
the book at one sitting. As with a 
telephone directory, the lack of plot is 
apparent. 

But, taken a name at a time, during 
those odd intervals when one wants to 
relax, it makes interesting reading—pro¬ 
vided you have a pre-disposition to 
frequencies below 20Kc and a co-oper¬ 
ative, reasonably-stocked memory 
(W.N.W.). 

★ ★ ★ 

RADIO VALVE AND TY TUBE 
EQUIVALENTS, by R. B. Babani. 
Soft cover, 24 pages 91 by 7 inches. 
Published by Bernards Limited, 
London. 

This booklet is a handy cross refer¬ 
ence for valve replacements. Listings 
cover all service type numbers, Euro¬ 
pean and American valve type designa¬ 
tions and an unusual but quick cross- 
reference system is used. 

This system splits the book into two 
sections. Using the first section of the 
book, the procedure is to look up the 
valve designation already known. Along¬ 
side this type number will be found a 
line number to be found in the second 
section of the book. On turning to the 
line number given it is possible to see 
at a glance the various equivalents avail¬ 
able for the original valve. Our copy 
direct from the publishers. English price 
3/6, (K.W.) 


SPACE EXPLORATION 



Saturn as you Mill sec it. 
ASTRONOMY, the most fascinating and re¬ 
warding of all hobbies. 

Why not build your own powerful astronomi¬ 
cal telescope? We offer you our specialised 
service and assistance in this project. 6in 
mirror grinding kits. £8/12/6; 8in, £13. 
These include a pyrex mirror blank, abra¬ 
sives, pitch.- and illustrated instructions. 

We can also supply refractor astronomical 
telescopes from £14/10/; and carry a large 
range of pyrex mirror blanks. Kellner and 
Orthoscopic eyepieces, flats, Barlow lenses, 
maps and atlases. 

Write for a FREE catalogue. 

AMATEUR ASTRONOMERS 
SUPPLY CO. 

BOX 48 P.O., MOSMAN, SYDNEY. 
Phone 96-7160. 



MAIL ORDER 
SPECIALS 


<t> H1 

lA-/ ■/ ^ Kitsets. complete, less tube 
k from £53.10.0. Picture Tubes, all 

types, first grade & seconds. All 
kitsets supplied with I.F. strip 
wired, tested & aligned. We 
can, if required, supply sets completely wired 
& tested. We also stock a complete range of 
components, and kitsets for most recent "R. & 
H" projects. 

K. P. BYRNE, 

ELECTRONICS ENGINEER, 

2 M0ANA RD., Ph. OH 64-543, OTAHUHU, 
AUCKLAND S.E.7, N.Z. 


TRANSISTOR SERVICE 

ALL JAPANESE MAKES 

REPAIRED 

including . . . 

ihi 

Kenco 
Nanaola 
Sanyo 
Standard 
Yashica 

We do not sell spare parts 

PETER G. BROUGHTON 
209 George Streel, Sydney Tel. 27-5831 


Aristone 

Sony 

Mitsubishi 

Berlin 

Sharp 

Nivico 

General 

Aurora 

Spica 

Mariner 

Crown 

Toshiba 

National 

Hitachi 

Bela ir 
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TRIO—still the undisputed 
lenders for wide range, 
quality, design and service 


TW30. The latest and world’s best Twin 12- 
watt all-transistor 240V-AC and 12-18V-DC 
pre-main “solid state” amplifier. Remarkably 
hum and distortion free, outperforming several 
existing leading name valve amplifiers. Hear¬ 
ing is believing. Price £122. 22 Transistors and 
diodes. 


ca 


c& 



W38. AM/AM/FM/SW Twin 14 watt pre-main 
amplifier/tuner with all attachments for tape re¬ 
cording and record playing. This ever popular 
Trio model is a fast selling leader in the com¬ 
bination amplifier/tuner field. A sure guarantee 
of excellent home Hi-Fi 19 valves and one 
diode. Price £129. 


W50. AM/AM/FM/SW Twin 25 watt pre- 
main amplifier/tuner with superb separation, 
switching and special features. May.be used 
with microphones, pickups, tape recorders and 
extension speakers and additional tuners. 
Rumble and scratch filters, hum balancer and 
loudness control. Beautifully finished, this unit 
has the best appearance of any amplifier in 
the world. Price £176. 21 valves and one diode. 

W45A. Twin 18 watt pre-main stereo-mono 
deluxe amplifier with all tape and other attach¬ 
ments for AM or FM tuners, speakers, ear¬ 
phones. Scratch filter, rumble filter, loudness 
control, unique balance meter and control. 
Separate bass-treble controls and single plug-5 
pin tape recorder record and playback socket 
plus additional tape recorder sockets. The very 
best value packet amplifier in Australia today 
and still the popular choice. Price £96/10/. 
13 valves including 4 x 6BQ5. 


TW30 
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Yes, our message 
appeared in the 
first issue of “Radio 
and Hobbies”. For 
some years prior to 
that, we advertised in 
its predecessor “Wire¬ 
less Weekly”. Many 
of those who, over the 
years, have responded to 
Radio and Television’s 
call are now in respon¬ 
sible positions or have 
businesses of their 



YOU 


CAN EARN 




BIG MONEY 


IN 

TELEVISION 


ASK YOURSELF THESE 
3 OUESTIONS! 


FOR A FEW PENCE PER DAY YOU CAN 
STUDY THE A.R.T.C. WAY 


1. Am I in a dead-end job? 2. Could 
I earn more by learning more? 3. 
Could I use my spare time to get 
ahead? 

If the the answer is yes, there is 
room for you in radio/television! 


NOW IS THE TIME 
TO TRAIN! 


... in your spare time, you can equip 
yourself for a rewarding career in 
radio/television. The future belongs to 
the trained. 

The A.R.T.C. “Service Engineering 
Course” teaches you from the ground 
up . . . step by step ... at your own 
pace. Remember, opportunity is always 
knocking for the trained man! 


THOUSANDS OF SUCCESSFUL STUDENTS 
HAVE PROVED THIS 

Make spare-time money! 

Make your spare time earn money 


PRACTICAL UP-TO-DATE LESSONS 


for you while training at home. 

Many students make extra money 
after only a few weeks’ tuition. Use 
the modern A.R.T.C. workshops, if 
more convenient. 


Does your job offer good prospects 
— real security? Does it hold your 
interest? If not, now is the time to do 
something about it. Television is ex¬ 
panding daily. It’s the most exciting 
subject you can study. The sky’s the 
limit for the trained man . . . but only 
the trained man. Radio and television 
technicians are in huge demand. Train 
for success now, in Australia’s fastest- 
growing industry! Join the ranks of 
skilled men . . . the Australian Radio 
and Television College can train you 
for a bright future with unlimited pros¬ 
pects. Send for the free booklet 
‘‘Careers in Radio and Television” . . . 
and find out how A.R.T.C. can bring 
you success—in your own business or 
as well-paid technical staff! 


At the work benches and lecture halls of 
A.R.T.C. — or in your own home by corres¬ 
pondence — you can learn every necessary 
aspect of radio and television, every applica¬ 
tion of fundamental . principles. The Course 
gives you both basic and advanced instruction 
in all phases. 


GET INTO ONE OF THESE 
PROFITABLE CAREERS 
IN RADIO/TELEVISION 


A.R.T.C. CAN TRAIN YOU AS IT HAS 
THOUSANDS OF OTHERS 



GET INTO ONE OF THESE 
PROFITABLE CAREERS 


There is a career for you in one of 
the many phases of radio/television, in¬ 
cluding manufacture, servicing, re¬ 
search. sales, executive positions in 
broadcasting and television, armed 
forces. 

A.R.T.C. can help you gain one of 
these sought-after careers. Remember, 
it’s the trained man who wins, every 
time! 


For over 30 years A.R.T.C. has successfully 
trained thousands of progressive Australians who 
realised how much the training could mean to 
them. Now they’re making big money in 
radio and television. Training can bring you 
success, too. 


No previous experience or high educational 
standard required . . only enthusiasm and 

normal intelligence. A.R.T.C. will give you 
all the instruction you need. Each lesson is 
made easy to understand by numerous illus¬ 
trations and diagrams. The Course adapts itself 
to your requirements, your speed. It’s up to 
you! Instruction is individual and intensely 
practical. 


;OUPON NOW! 


Safeguard your future! You are invited to send 
in the coupon below. A.R.T.C. will mail you 
by return their big free and post-free booklet, 
“Careers in Radio and Television.” This ex¬ 
citing book shows you definite steps you can 
take towards a big future—how you can suc¬ 
ceed in life and find satisfaction in doing a 
worthwhile job well. 


AUSTRALIAN RADIO 
AND TELEVISION 
COLLEGE 


PTY. LTD. 

E. S. & A. BANK BUILDING, 


Cnr. Broadway and City Road, Sydney. 
(Opp. Grace Bros.) Phone 211-4244 (3 lines.) 



AUSTRALIAN RADIO & TELEVISION 
COLLEGE PTY. LTD., 

206 Broadway, Sydney, N.S.W. 

Dear Sir, 

Please send me, without obligation , your jrt 


booklet “Careers in Radio and Television.” 


NAME . 

ADDRESS- 


UADDICr * 

































